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Lesson in Rainfall 
The cover story, Measuring 
Rain by K.V. Balasubramanian, 
deserves a pat and a clap. He 


has made us 
understand how 
>» “precipitation” 
\\ in all forms is 
1] important to us. 
The history and 
tools of rainfall 
measurement 
unfold the pains 
taken by our predecessors. 
Only a meteorologist 
could have understood until 
now the difference between the 
terms “heavy” and “rather 
heavy” rainfall. But after going 
through the article my students 
and myself could differentiate 
them with ease. After reading 
the article some students have 
made their own rain gauges. 
Could this article be 
recommended as a lesson for 
students? 
Ms Kamala Sundaram 
Kendriya Vidyalaya No. 2 
Tambaram, Chennai 


kin 


Proud Indian Consumer 
The Editorial, The Green 
Indian Consumer, in the July 
issue of SR is a pleasant finding, 
something all Indians would be 
proud to know. Even Indians 
living in the US could proudly 
boast to their US colleagues that 
despite being 
a third world 
country, we 
are more 
responsible 
when it 
comes to 


taking care of the environment 
than them. 

The feature article 
Connect to Decode gives us 
researchers a_ radical 
methodology to target drug 
delivery and detection 
problems. In fact, many other 
time-consuming problems that 
would take years, if tried to crack 
along conventional lines, could 
be tried out using this 
technique. It demonstrates the 
power of collaboration and 
delegation of the project into 
smaller tasks. This high- 
potential technique would catch 
up fast once we see concrete 
results out of any project 
resolved using C2D. 

Parnika Agrawal 
lIT-K 


Visit to Biosphere 2 
The June 2010 issue that was 
brought out as ‘Environment 
Special’ was very attractive in 
terms of content. 
Congratulations. | read with 
interest the Editorial and all the 
articles therein. The Editorial 
(Perils of Electronic Waste} 
aptly highlights the magnitude 
of the e-waste problem and 
warns developing countries like 
India to be on guard. The 
proposed E-Waste 


(Management and Handling) 
Rules 2010 of the Government 
of India, which, inter alia, seek 
to make the producer of 


electrical and electronic 
equipment responsible for 
proper disposal of e-waste 
generated at the end use are a 
step in the right direction. 

The write-up on 
Biosphere 2 in the Spectrum 
column was very fascinating 
and it indeed prompted me to 
plan a visit to the structure on 
the Oracle road via Florence, 
120 miles from Phoenix. As | 
am ona private visit to Phoenix, 


Arizona, | had an opportunity 
o tour the various facilities of 
Biosphere 2 within the glass- 
sealed structure constructed on 
the 34.5-acre campus. The 
acilities include the habitat, the 
ocean and the energy center. 
The habitat was formerly the 
iving quarters for those who 
were sealed inside. It now 
houses the command center as 
well as offices, laboratories 
and classrooms. The energy 
center uses natural gas for 
generating electricity to power 
Biosphere 2. Recycling is 
adopted for waste 
management. 

The tour on 17 July 2010 
enabled me to experience first 
hand the environments of this 
engineering marvel. This 
unique structure gives the 
visitors an opportunity to 
understand how natural 
environments create hospitable 
conditions for human 
sustainability. It can also be 
used to understand the role of 
life on earth and the effects of 
climate change. 

Dr. E.R. Subrahmanyam 
Member State S&T Sub Committee 
Jana Vignana Vedika (A.P.) 


Hazards to Health 

| read the June 2010 issue and 
found it excellent. The write up, 
The Killing Fields of 
Alangl, relating to hazardous 
work management for the health 
of the workers was really 
informative. There are major 
constraints perceived by the 
workers in adoption of toxic 
material handling and 
hazardous substance delivery, 
especially pertaining to health. 
Sanjay Goswami, Mumbai 


Lesson to Learn 
| was most impressed on 
reading the exclusive interview 
of Hon'ble Koji Omi, Founder 
of the Science & Technology in 
Society forum in Japan by Er 
Anuj Sinha. India should take 
inspiration from Japan. A 
country that was almost 
completely destroyed when 
atomic bombs were dropped on 
6" and 9" August 1945 on the 
two cities — Hiroshima and 
Nagasaki — has managed to 
climb to the top in the field of 
science and technology. We 
have a lesson to learn. 
Prakash Manikpure 
Nagpur 


is Now Online! 
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Editorial 
Disappearing Islands 


WHETHER you are adding your bit to the heap of garbage piling 
up in your locality or not becomes meaningless when the garbage 
begins to rot — the stench will reach your nose too. Climate change 
induced by global warming works much the same way. Nations 
that have set their sights on economic growth with nary a regard 
for the carbon burden they are heaping on the Earth’s protective 

shield will also ultimately have to bear the 
Ss cience consequences of a warming Earth. Of course, the 
oor throughout the world it is who would have to 
| Reporter ; , ae the ae burden of the ill consequences turning 
. a large chunk of such people into what are called 
F ‘environmental refugees’. 


EDITOR : 
Lester Brown of the Worldwatch Institute 
Ed et OTN popularized the term ‘environmental refugees’ in 
the 1970s and in 1995 Myers and Kent defined 
Pap etatenicts me them as “persons who no longer gain a secure 
livelihood in their traditional homelands because of 
what are primarily environmental factors of unusual 
Beast bea cle scope”. The environmental refugees could be those fleeing desertification, those displaced (or potentially 


displaced) by sea level rise, or victims of environmental conflict. According to some estimates, the 
ASHWANI KUMAR BRAHMI P y ; 
ranks of environmental refugees displaced from their traditional homelands could swell to 25-50 


ART & LAYOUT million by the next year. 
NEERU SHARMA A major proportion of the environmental refugees would be comprised of those inhabiting coastal 
areas and islands. Faced with rising seas due to a gradual heating of the planet on account of global 
SENIOR SALES & warming, islands and island communities are the most in danger due to a rise in sea levels that 
DISTRIBUTION OFFICER threatens their islands with complete submergence. People might be forced to leave their homes as a 


LOKESH KUMAR CHOPRA result of shoreline erosion, coastal flooding and agricultural disruption linked to climate change. 
In fact, the most recent evacuation of an entire people on environmental grounds began last year 
ADVERTISEMENT OFFICER in the Carteret Islands, a low-lying atoll in Papua New Guinea, in the South Pacific. Persistent 
PARVEZ ALI KHAN flooding is slowly submerging the island. According to some indications this could be due to rising sea 
levels on account of global warming. With saltwater intrusion contaminating the island's freshwater 
supply and preventing the growth of crops, the islands were declared uninhabitable by the government 
in 2005 and are expected to be completely submerged by 2015. Last year the first few families were 


Ont ere =" relocated to Bougainville on the mainland causing the Carteret Islanders to be labeled as the world’s 

l Sc \sja aie ee a first environmental refugees. 
° ) The danger mark could soon be breached for island nations such as Maldives as well. In fact, the 
ee (< joi DEES Maldivian underwater cabinet meeting last year was a symbolic action to draw attention to its 

| ee ar | _ threatened future existence. 
lc TI TR se The long Indian coastline is also under real threat. A recent study by a team from the University 


of Colorado at Boulder, USA detected rising sea levels in parts of the Indian Ocean, including the 
coastlines of the Bay of Bengal, the Arabian Sea, Sri Lanka, Sumatra and Java. According to the study, 
the rise appears to be at least partly a result of human-induced increases of atmospheric greenhouse 
gases. The sea level rise, which may aggravate monsoon flooding in Bangladesh and India, could affect 
hundreds of millions of people who inhabit the coastlines. 

There is now irrefutable evidence to show that the climate is indeed changing driven in a major 
way by global warming. It has also been shown that even with minimal rise in sea levels some of the 
world’s biggest and most densely populated urban centres will be directly affected, with some facing 
complete submersion. This should be reason enough for urgent action. 
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The mesmerising Maldivian island 


A. BIJU KUMAR 


Py PVHE world’s first underwater 
) cabinet meeting organised by 
| the Maldivian president on 17 
October 2009 was a symbolic 
cry for help over rising sea levels that 
threaten the tropical archipelago’s 
existence. This island archipelago 
nation off the tip of India, best known 
for its mesmerising beauty and 
sparkling beaches, represented by 
1,200 atolls, 80% of which are no more 
than a metre above sea level, is among 
the most threatened by rising seas. 

In 2007, the United Nation’s 
Intergovernmental Panel on Climate 
Change (IPCC) warned that a rise in 
sea levels of between 18 and 59 
centimetres by 2100 would be enough 
to make the Maldives virtually 
uninhabitable. The economy of this 
Indian Ocean island nation is 
supported by  climate-sensitive 
activities like fishing and tourism. 


sing Sea 
Receding Islands 


Global warming and sea level rise, if 
continued unabated, would affect the 
very existence of the nation and 
therefore the nation’s government is 
developing a plan to evacuate the entire 
country to new homes in Sri Lanka, 
India or Australia in case of need! 

The alarm bell is ticking not just 
for the Maldives but also for many 
islands across the globe. The New 
Moore Island of India in the Sunderbans 
has been consumed recently by the 
rising sea—even as Bangladesh was 
also claiming its right over it! The New 
Moore is not the first island to be 
submerged in the Sunderbans. The first 
inhabited island to have been 
submerged by the rising sea level was 
Lohachara. Once home to about 10,000 
people, the island was submerged 
under the sea in 1996. The submerging 
of islands also results in migration of 
people making them “environmental 
refugees”. 

The first uninhabited island to 
vanish from the map due to sea level 
rise was the Pacific atoll nation of 
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Kiribati. The people of low-lying 
islands in Vanuatu, also in the Pacific, 
have been evacuated as a precaution, 
though the island still remains above 
the sea. The impacts of climate change 
are more pronounced in some low- 
lying Pacific island nations as they are 
slowly being submerged by the rising 
water levels of the Pacific Ocean. As the 
seas continue to swell, they will 
swallow whole island nations, from the 
Maldives to the Marshall Islands, 
inundate vast areas of countries from 
Bangladesh to Egypt, and submerge 
parts of a large number of coastal cities. 
The islands are much more vulnerable 
to the impacts of climate change and 
subsequent sea level rise. 


What is Special About Island 
Biodiversity? 

Islands encompass a diverse range of 
territories, differing in landform, 
climate and biogeography. Nearly one 
fourth of the world’s countries are 
islands! With the legacy of a unique 


evolutionary history, islands are 
treasure troves of biodiversity. The 
species may become island dwellers 
either by drifting or by dispersal. Once 
they reach the islands, they are confined 
to small, isolated pockets, much away 
from the mainland. The formation of 
new islands and their isolation from 
the mainland provides many 
unoccupied niches for species to adapt 
to. 

In the absence of many predators 
and competitors, the newly arrived 
species may easily get established in 
the new niches available. As the 
chances of breeding with mainland 
species are limited, through isolation 
(and with restricted gene pool), they 
develop into distinct species, some 
with highly specialized characteristics. 
This results in a high rate of endemism, 
with species restricting their 
distribution to localized areas. The 
adaptive radiation and origin of new 
species in the islands of Galapagos 
explained by Charles Darwin is well 
documented in science. 


Compared to the mainland, 
islands have a disproportionately high 
number of endemic species. For 
example, 50% of endemic bird areas are 
found on islands. Over 90% of 
Hawaiian island species are endemic. 
In Mauritius, about half of all higher 
plants, mammals, birds, reptiles and 
amphibians are endemic, and the 
Seychelles has the highest level of 
amphibian endemism in the world. 
The island of Cuba is home to 18 
endemic mammals, while Madagascar 
is home to more than 8,000 endemic 
species. In other words, island 
biodiversity is often very unique. 
Lakshadweep is the tiniest Union 
Territory of India and this archipelago 
consists of 36 coral islands, 12 atolls, 
three reefs and five submerged banks. 
Only 10 of these islands namely, 
Agatti, Amini, Andrott, Bitra, Chetlat, 
Kadmat, Kalpeni, Kavaratti, Kiltan 
and Minicoy are inhabited. Both 
inhabited and uninhabited islands are 
rich in biodiversity. Similarly, the 
Andaman and Nicobar islands include 


572 islands in the territory, of which 
only approximately 38 are 
permanently inhabited. Andaman and 
Nicobar Islands are blessed with 
unique tropical rainforests, made of a 
mixed flora with elements from 
Indian, Myanmarese, Malaysian and 
endemic floral strains. So far, these 
Islands are home to about 2,200 
varieties of plants, out of which 200 
are endemic. In addition to these, a 
wide spectrum of uninhabited islands 
is there in association with the Gulf of 
Mannar and the Sunderbans. 

Islands are rich in ecosystem 
diversity too, as within islands we may 
come across mountain forests to coastal 
wetlands. These ecosystems provide 
food, fresh water, wood, fibre, 
medicines, fuel, tools and other 
important raw materials, in addition 
to aesthetic, spiritual, educational and 
recreational values. In fact, the 
livelihood and economic stability of 
the islands depend on its biodiversity. 

Think about corals and mangroves 
that border island ecosystems. These 
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unique ecosystems provide a wide 
array of ecosystem services, including 
defence against natural disasters, 
support to recycling of nutrients, and 
regulation of microclimate. They also 
act as homes and nursery grounds of 
hundreds of marine species. Above all, 
biodiversity of islands not only 
supports the economy and food 
security of the islands but also 
determines the livelihood and cultural 
identity of 600 million island-dwelling 
people across the world. 

Coral reefs provide an estimated 
US$ 375 billion per year in goods and 
services to the world. This includes 
support for marine fisheries, which 
provide the principal protein source 
for many island populations. The 
Lakshadweep is a coral island. Coral 
reef ecosystems around Indian islands 
are home to hundreds of marine 
ornamental fishes. United Nations 
Environment Programme (UNEP) 
estimated the value of coral reefs as 


between US$100,000 to US$600,000 per 
square kilometre a year! 


Vulnerability of Islands 

Each island ecosystem is unique in its 
biological character and therefore even 
slight changes in environmental 
conditions may drastically impact 
biodiversity and life of human species 
inhabiting there. These ecosystems are 
fragile, often comprising species that 
have evolved in the absence of 
aggressive competitors, diseases or 
predators. Though they are more 
biodiverse than mainland regions and 
the degree of endemism is high, the 
small size of populations and 
separation restricts movement and 
gene flow, limiting the ability for 
recolonization following catastrophic 
events. Many of the islands are thickly 
populated and there are pressures from 
human developmental activities, 


Rich biodiversity in the Lakshadweep Islands 


a - 


Kiribati Island 
a 


including tourism. Conversely, remote 
islands did not receive popular 
attention, though the impacts are 
severe. 

Over the past century, island 
biodiversity has been subject to intense 


pressure from anthropogenic 
interventions in the form of habitat 
destruction, introduction of invasive 
alien species, over-exploitation, and 
more importantly pollution and 
climate change. Of the 724 recorded 
animal extinctions in the last 400 years, 
about half were island species! We have 
the classical example of Dodo in the 
islands of Mauritius as a symbol of 
extinction. 

The impacts of climate change and 
related events are much more 
effervescent in islands than any other 


az 


Cover Story 


ecosystem in the world. The most 
significant impacts of climate change 
are sea level and_ sea-surface 
temperature (SST) rise. Because most 
small islands are low lying and have a 
large exposure of coasts in relation to 
landmass, as well as a_ high 
concentration of population in coastal 
zones, islands are extremely 
vulnerable to sea-level rise. Experts 


Amember of the 
Jorawo tribe 
inhabiting the 
Andaman & 
Nicobar Islands 


predict that average sea level could rise 
by as much as 21 centimetres by 2025 
and 66 centimetres by 2100, may lead 
to inundation, storm surge or shoreline 
erosion, with the potential to destroy 
island economies. 

Climate change is expected to 
cause serious degradation of the coastal 
environment and natural resources on 
which poor rural people depend. 
Higher rates of erosion and coastal 
land loss are expected in many islands 
as a consequence of the projected 
increase in sea level. Pacific Islands are 
shown to be mainly vulnerable to 
coastal flooding and decreased extent 
of coastal vegetated wetlands. There is 
also a detectable influence on marine 
and terrestrial pathogens, such as coral 
diseases and oyster pathogens. Low- 
lying islands as well as states and atolls 
are likely to experience increased sea 
flooding, inundation and salinization 
as a direct consequence of sea level rise. 

Sea-level rise will also cause 
increased salinity due to encroachment 
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New Moore Island of India 


of the sea and saltwater intrusion into 
freshwater lenses, contributing to an 
increasing shortage of water supply 
and loss of agricultural land. Water 
stresses caused by climate change will 
have terrific impacts on poor rural 
people reliant on water resources for 
their livelihoods. Ocean warming, 
frequent tropical cyclones, flash floods 
and droughts are likely to have 
dramatic impact on food production 
system in islands. This would also 
affect export of agricultural produce 
from many island nations. 

Fisheries contribute significantly 
to the economy and rural poor 
livelihood on many islands. As fishing 
is the major occupation of many island 
people, the socio-economic 
implications of fisheries loss would be 
severe and this may trigger other 
anthropogenic stresses such as over- 
fishing. For example, more intense 
tropical cyclones and rise in sea surface 
temperature will negatively impact 
inshore fisheries and food supply, 


14 
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Arise intemperature 
causes coral bleaching, 
which negatively affects 
fishes. 


especially in rural areas. Not all effects 
of climate change on agriculture are 
expected to be negative. For example, 
increased temperatures in high- 
latitude islands are likely to make 
conditions more _ suitable for 
agriculture and provide opportunities 
to enhance resilience of local food 
systems. 

The rise in sea temperature causes 
coral bleaching, which negatively 
affects fishes, sponges, giant clams, 
molluscs and other sea creatures, 
whose survival depends on reefs. As a 
result, the food security and economies 
of islands, which are largely dependent 
on marine ecosystems, will be 
negatively affected. The El Nino event 
of 1998 resulted in massive bleaching 
and mortality of corals in the 
Lakshadweep, and subsequent loss of 
structure, and significant alterations 


| Shoreward retreat of 
mangroves 


More exposure to 
inundation ~~ 


The coral 
bleaching events are now frequently 


of fish communities. 


reported from seas around 
Lakshadweep as well as Andaman and 
Nicobar islands due to increase in SST. 
The food security of the Lakshadweep 
islands is not hit because of this 


Increase in wave 
energy 


More coastal 4 
ye erosions 


oe eo er Ie 
Reduced sediment | 
production | 


More river 
flooding yy 


et - 


phenomenon primarily due to 
dependence of people on tuna, a 
pelagic fish caught abundantly in 
waters around the islands. 

A report issued by the World 
Worldwide Fund for Nature (WWF) 
argues that Australia’s Great Barrier 


Coral Bleaching 


Corals are marine animals included in class Anthozoa and phylum Cnidaria. These organisms, producing hard exoskeleton of 
calcium carbonate, are represented by a colony of genetically similar flower-like structures called polyps. Over many generations the 
colony secretes a skeleton that is characteristic of the species. Huge deposits of these skeletons over long periods of history may 
give rise to coral reefs. Each polyp is typically only a few millimetres in diameter and has a skeleton cup, tentacles with stinging cells, 
a mouth and a stomach. The tiny tentacles snatch at passing plankton for food. 

Many corals form a symbiotic relationship with a class of algae, zooxanthellae, of the genus Symbiodinium. Typically a 
polyp harbours one species of algae. Via photosynthesis, these provide energy for the coral, and aid in calcification. The algae benefit 
from a safe environment, and consume the carbon dioxide and nitrogenous waste produced by the polyp. Due to the strain the algae 
can put on the polyp, stress on the coral often drives the coral to eject the algae. Mass ejections are known as coral bleaching, 

" because the algae contribute to coral’s brown colouration; 
other colours, however, are due to host coral pigments, such 
as green fluorescent protein (GFP). 

Rising water temperatures block the photosynthetic reaction 
that converts carbon dioxide into sugar. This results in a build- 
up of products that poison the zooxanthellae. To save itself, the 
coral spits out the zooxanthellae and some of its own tissue, 
leaving the coral a bleached white. This phenomenon is often 
referred to as coral bleaching. 

Most reef-building corals normally contain around 1-5 x 
10° zooxanthellae per square cm of live surface tissue and 
2-10 pg of chlorophyll per zooxanthella. When corals bleach 
they commonly lose 60-90% of their zooxanthellae and each zooxanthella may lose 50-80% of its photosynthetic pigments. The 
bleached coral can recover, but only if cooler water temperatures return and the algae are able to grow again. Without the 
zooxanthellae, the coral slowly starves to death. 

Apart from heat stress, other causes of coral bleaching may include: (i) increased exposure to ultraviolet (UV) radiation; (ii) 
large amounts of storm water from heavy rains flooding the reef; (iii) exposure of coral to certain chemicals or diseases; {iv) 
sediments such as sand or dirt covering the coral; and {v) excess nutrients such as ammonia and nitrate from fertilisers and household 
products entering the reef ecosystem. 


Bleached massive coral in Tamil Nadu coast (left); Bleached branching coral in Tamil Nadu 
coast (right). (Image Courtesy: SDMRI) 
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The government of India has 
recently prepared the National 
Climate Change Action Plan that 
identifies a roadmap for energy 
efficiency and sustainable 
development. 


Reef, the largest of its kind in the 
world, could lose 95% of its living coral 
by 2050 should ocean temperatures 
increase by the 1.5 degrees Celsius 
projected by climate scientists. This is 
due to the phenomena of coral 
bleaching and ocean acidification. As 
oceans absorb more amount of carbon 
dioxide, more carbonic acid is formed, 
resulting in ocean acidification. 
Animals with hard exoskeleton such as 
diatoms, corals and molluscs, may fall 
prey to ocean acidification as their 
skeleton may become weak very fast. If 
global temperatures increase by 2 °C, 
corals may not be able to adapt quickly 
enough physiologically or genetically. 
It has been estimated that, in order to 
counter the threat of ocean acidification 
through global warming, a reduction 
of up to 40% of current emissions is 
needed, and up to 95% by 2050. 

Warming may also contribute to 
increase in occurrence of coral diseases. 
A host of new coral diseases 
including black band disease, white 
band disease and skeletal eroding 
band, are now reported frequently 
from the world’s oceans. 

The majority of the world’s turtles 
have environmental sex determination, 
which means the sex of sea turtle 
hatchlings is temperature dependent. 
Warmer temperatures increase the 
number of female sea turtles at the 
expense of males. When the sea turtles 
deposit eggs on the beach, the eggs are 
subject to changes in beach 
conditions—temperature, moisture, 
and oxygen availability. The 
incubation temperature of the eggs 
during the first trimester of 
development determines the sex of the 
hatchling. It has been found that eggs 
incubated above a pivotal temperature 
of about 30°C develop into females and 
those below about 30°C develop into 
males. 

Some scientists are now 
suggesting that global climate change 
has the potential to eliminate the 
production of male turtle offspring if 
mean global temperatures increase by 


Defining Islands 


An island, strictly speaking, is a piece of land surrounded by water. The Millennium 
Ecosystem Assessment (MA), a research programme supported by the United Nations, 
defines islands as “lands isolated by surrounding water and with a high proportion of 
coast to hinterland”. This definition stipulates that they must be populated, separated 
from the mainland by a distance of at least two kilometres, and measure between 0.15 
square kilometres and the size of Greenland (2.2 million square kilometres). 

Islands located within seas can be categorized in many ways, including by their 
area. Based on altitude, islands are classified into high and low-lying islands. The 
islands are also classified into inhabited and uninhabited; classification is also made 
based on the density of population. They are also grouped as continental (land areas 
that used to be connected to the mainland) or oceanic (those that rose from the sea as 
a result of coral deposits, volcanic activity or tectonic forces) islands. 

By a combination of the size of the land area, and political and demographic 
criteria, islands are grouped into the Small Island Developing States. Countries known 
collectively as Small Island Developing States (SIDS) have in common their smallness 
and insularity that often also indicates their vulnerability. These small island and low- 
lying coastal countries are subject to structural vulnerability that affects their productivity, 
development and cooperation policies. Since SIDS were identified as a special group 
during the 1992 Earth Summit, a number of internationally agreed development goals 
have been formulated to address SIDS vulnerabilities and to build resistance and 
sustainability. Currently 52 states in the Caribbean, the Pacific, and Africa, Indian 
Ocean, Mediterranean and South China Sea are included in this category. 


An archipelago is a chain or cluster of islands that are formed tectonically. {t 
is now used to generally refer to any island group or, sometimes, fo a sea containing 
a large number of scattered islands. Archipelagos are usually found isolated in bodies 
of water; less commonly, a large land mass may neighbour them. The five largest 
modern countries that are mainly archipelagos are Japan, the Philippines, New 
Zealand, the United Kingdom and Indonesia. The largest archipelago in the world, 
by size, is Indonesia. Australia is geographically considered a continent, not an island, 
although in the past it was considered an island country for tourism purposes. It is 
sometimes still considered an island country. 


handicrafts and this is linked to 


4°C, and increases of less than 2°C may 
dramatically skew the male-female sex 
ratios. Global warming, therefore, will 
have impacts on sea turtle populations, 
majority of which prefer calm and 
pristine beaches around islands to nest. 

The islands are also well known 
for their human diversity and cultural 
diversity. For example, the Andaman 
group of islands are inhabited by four 
Negrito tribes, viz., the Great 
Andamanese, Onge, Jarawa and 
Sentinalese and the Nicobar group of 
islands by two Mongoloid tribes, viz., 
Nicobarese and Shompens. Recent 
molecular genetic studies revealed the 
presence of these tribes in India around 
60,000 years ago! As life of these island 
people depends fully on the health of 
the forest ecosystems and fishing, 
climate change events could make their 
lives more miserable. 

Decline in resources have been 
documented by the island communities. 
Women in the Cook Islands have 
noticed a scarcity of pupu shells which 
are used by them for making local 


warming of seas. The indigenous 
people of northern Europe, Sami 
people, observed changes in species 
composition in traditional reindeer 
grazing lands, which reduce sufficient 
quantity of food for the reindeer 
populations. They depend on the 
reindeer for food, clothing and other 
artifacts. 


Adaptation and Mitigation 

Though the developed countries 
contribute more towards climate 
change, the impacts of climate change 
are much more effervescent in 
developing countries, including the 
islands. The geographical location of 
the countries of Asia, Africa, Latin 
America and Small Island states, located 
in tropical and subtropical regions are 
most likely to be affected by climate- 
change impacts. There is ongoing 
political and public debate on a global 
scale regarding actions to be taken to 
reduce or reverse future warming or 
to adapt to its expected consequences. 
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The first uninhabited island to vanish from the map due to sea level rise was the 
Pacific atoll nation of Kiribati. The people of low-lying islands in Vanuatu, also in the 
Pacific, have been evacuated as a precaution, though the island still remains above 


the sea. 


To counter the impacts of climate 
change, scientists, conservationists and 
policy makers are now envisaging 
combining mitigation efforts with 
climate adaptation measures and 
strategies. Adaptation refers to all 
those responses to climate change that 
may be used to reduce vulnerability 
or susceptibility to harm or damage 
potential. For fighting climate change, 
we need elaborate high quality data and 
information on climate, and on 
environmental, ecological atid seal 
systems affected by climate changes. 


The adaptation and mitigation 
measures cannot always be led b 


governments. There should be 
partnerships with communities, 
individuals, and the private sector to 
frame effective measures to reduce the 
impact of climate change on islands. 
We have very little studies, including 
modeling to realize the impact of 
climate change on our own islands. We 
need strong databases to study the 
impact of climate change, specifically 
on islands. We need separate packages 
for adaptation and mitigation in 
islands, including community based 
adaptation measures such as co- 
management of coastal areas. 
Community-based programmes, 
such as vector control, water 
conservation, coastal management, or 
mangrove/coral restoration will need 
the support of government and 
nongovernmental organizations. There 
should also be programmes for finding 
out alternative employment schemes 
for the island dwellers. Public 
awareness and discussion forums 
involving community representatives 
could help convey information about 
the impacts of climate change and gain 
consensus on the adaptation options. 
The large student power available in 
the country can also be used for this 
purpose. Some adaptation measures 
will need to rely on government 


interventions. These include early 
warning systems and _ disaster 
mitigation programmes, 
improvements in primary health care, 
and coastal protection in town areas. 
There should be _ synergies 
between climate mitigation strategies 
and development policies in areas such 
as energy efficiency, fuel substitution, 
renewables, afforestation, and land and 
waste management. The afforestation 
activities in islands not only help 


iKGeasing round water discharge, bret 
also reduce pressure on natural 


ecosystems such as forests. The 
mitigation in islands also includes 


ensuring health to coral reef and 
mangrove ecosystems surrounding it. 
There should also be alternative 
employment opportunities for the 
island inhabitants. 

The government of India has 
recently prepared the National Climate 
Change Action Plan that identifies a 
roadmap for energy efficiency and 
sustainable development. It also talks 
about coordinating national strategic 
pathways for assessment, adaptation 
and mitigation of climate change. 
India is a Party to the United Nations 
Framework Convention on Climate 
Change. The National Inventory 
Management System (NIMS), formed 
under the Ministry of Environment and 
Forests, plans to generate a 
comprehensive knowledge base on 
scientific issues related to climate 
change for informed decision making 
and mitigation. Identification of 
vulnerabilities and hence risks 
associated with climate change at state 
level, agro-ecological zones and agro- 
climatic zones enables’ the 
development of adaptation 
frameworks at these levels for a target 
sector or for the associated 
vulnerabilities. 

The planning should not be for 
temporary economic gains and 


support, but for sustainability in future 
as well. For example, sea walls are built 
along the coastal areas to protect 
settlements against coastal erosion and 
storms. However, sea walls do not 
solve the underlying cause of erosion 
and may cause further problems 
downstream. Strategic replanting of 
mangroves might be a more efficient 
solution to guard against periodic 
inundation. 

For the islands, even though the 
threat of climate change ts not 
imminent, there should be a 
“precautionary approach”. These 
include better management of 
resources including biodiversity, 
coastal habitats, land, and water, and 
measures such as disease/vector 
control and making sustainable 
development plans based on the 
carrying capacity of the islands. For 
example, the Lakshadweep and 
Andaman and Nicobar Islands of India 
are important tourism destinations and 
therefore we need to plan tourism 
development based on the resource 
availability and carrying capacity of 
the islands. Acting now would 
definitely reduce vulnerability to 
extremes of climate change and 
reducing the magnitude of the damage. 

Considering the fact that the 
islands are the most vulnerable 
ecosystems with regard to climate 
change we need to frame effective 
adaptive and management policies 
specifically for the islands. Therefore, 
in all development and planning 
activities climate change should form 
the major agenda, as the underlying 
principle is “precaution is better than 
cure”. 


Dr A. Biju Kumar is with the Department of Aquatic 
Biology & Fisheries, University of Kerala, 
Thiruvananthapuram-695 581, Kerala; Email: 
abiju @ rediffmail.com 
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Infecting 
Mosquitoes to 
Curb Dengue 


Australian scientists claim to 
have found a new way to 
control dengue fever, a painful 
and debilitating disease that 
kills more than 40,000 people 
worldwide and afflicts 50 
million more every year. As 
of now, there is no vaccine or 
cure for dengue fever. 

A team of scientists from 
the University of Queensland 
found that the lifespan of the 
mosquitoes that transmit 
dengue fever could be 
shortened by infecting them 
with a bacterium known as 
Wolbachia. Wolbachia 
bacteria are rampant in 
nature, where they are 
estimated to infect 60% of all 
insect species. The 
researchers found that 
mosquitoes infected with 
Wolbachia bacteria proved 
resistant to dengue fever and 
Chikungunya, which usually is 
not as fatal as dengue but can 
cause symptoms similar to it. 
The infected mosquitoes also 
became poor hosts for a form 
of malaria parasites that infect 
birds. 

The findings of these 
researchers have been 
published in the leading 
scientific journal Cell. The 
lead author Scott 0’Neill said, 
“ ..We have found that 
mosquitoes carrying Wolbachi 
are resistant to a range of 
pathogens that can cause 
disease in humans including 
dengue, Chikungunya and 
malaria parasites.” 

O’Neill and his team are 
now working on ways to 
spread the infection to 
mosquitoes, which are 
responsible for transmitting 
human diseases such as 
malaria. They hope to seed 
the natural mosquito 
population with Wolbachia by 
releasing mosquitoes infected 
in the laboratory. 


Contributed by Dr P.K. Mukherjee, 


43, Deshbandhu Society, 15, 
Patparganj, Delhi-110092 


Himalayan Red Berry—Wonder Heart Tonic 


Himalayan Red Berry 
(Crataegus crenulata Roxb. Syn. 
Pyracantha crenulata (D.Don) M. 
Roemer, Fam. Rosaceae) is 
endemic to Himalayan hills 
ranging from 900 to 2400 m 
altitude. Locally known as 
“Ghingaroo”, this dense bushy 
shrub grows widely in 
abundance in barren, rocky and 
dry grasslands. This drought 
and frost tolerant species can 
withstand temperature 
fluctuations from subzero to 
35°C. These bushes are 5 to 
15 ft high, profusely branched 
with dark green leaves and are 
laden with dark red coloured, 
pulpy berries during the month 
of August-September. This 
perennial, deciduous and thorny 
shrub is commonly known as 
Indian hawthorn. 
Conventionally this plant is 
exploited by the local 
inhabitants for fencing of 
agricultural fields and making 
tool handles. Several reports 


on medicinal properties of 
other species of Crataegus are 
available in the literature. 
Presence of bioflavanoids in 
several species of Crataegus is 
useful in the treatment of 
disorders of the heart and 
circulation system especially in 
case of angina. The fruits of 
Crataegus also have 
antispasmodic, diuretic, 
sedative, and vasodilatation 
properties. The fruits and 
flowers have hypotensive 
properties and hence are useful 
in cases of high blood pressure. 

Owing to its nutraceutical, 
pharmaceutical, 
biotechnological and 
environmental usage, the 
Defence Institute of Bio-Energy 
Research (DIBER), Haldwani has 
made a successful attempt in 
exploitation of this plant 
species. Hawthorn berries are 
very nutritious, having 
flavonoids (2-3%), vitamin A 
(289 1U/100g), vitamin B,, 


(110ug/100g), vitamin C 
(57.8mg/100g), vitamin E 
(289mg/100g), protein (1.6%), 
calcium (3.79 mg/I00g), 
magnesium (1.38 mg/100g), 
potassium (1.39mg/100g). 
Modern scientific research 
has shown that this shrub has 
potential application for 
treatment of hypertension 
patients. Clinical trials on heart 
patients with hypertension have 
shown that total flavanoids of 
Crataegus reduce cholesterol 
level and improve cardiac 
functions. Crataegus leaves are 
also found useful for antioxidant, 
immunomodulatory and anti- 
inflammatory activities. 
Antioxidants present in 
berries of hawthorn reduce 
damage from free radicals. By 
the early 1800s, American 
doctors recognized the herb’s 
medicinal properties and began 
using it to treat circulatory 
disorders and respiratory 
illnesses. It is used mainly for 


Musical Training Enhances Learning 


A data-driven review by 
Northwestern University 
researchers has sifted through 
innumerable studies on 
musical training to find that 
musical training also helps in 
learning skills including 
language, speech, memory, 
attention and even vocal 
emotion. The study was 
published on July 20 in Nature 
Reviews Neuroscience. The 
science covered comes from 
labs all over the world, from 
scientists of varying scientific 
philosophies, using a wide 
range of research methods. 
Scientists use the term 
neuroplasticity to describe the 
brain’s ability to adapt and 
change as a result of training 
and experience over the 
course of a person’s life. The 
studies covered in the 
Northwestern review offer a 
model of neuroplasticity, says 
Nina Kraus, lead author of the 
study. The research strongly 


suggests that the neural 
connections made during 
musical training also prime the 
brain for other aspects of 
human communication. 

An active engagement with 
musical sounds not only 
enhances neuroplasticity, she 
said, but also enables the 
nervous system to provide the 
stable scaffolding of meaningful 
patterns so important to 
learning. 

“The brain is unable to 
process all of the available 
sensory information from 
second to second, and thus must 
selectively enhance what is 
relevant,” Kraus said. Playing an 
instrument primes the brain to 
choose what is relevant in a 
complex process that may 
involve reading or remembering 
a score, timing issues and 


coordination with other 
musicians. 

“A musician’s brain 
selectively enhances 


information-bearing elements 
in sound,” Kraus said. In a 
beautiful interrelationship 
between sensory and cognitive 
processes, the nervous system 
makes associations between 
complex sounds and what they 
mean.” The efficient sound-to- 
meaning connections are 
important not only for music but 
for other aspects of 
communication. 

The Nature article reviews 
literature showing, for 
example, that musicians are 
more successful than non- 
musicians in learning to 
incorporate sound patterns for 
a new language into words. 
Children who are musically 
trained show stronger neural 
activation to pitch changes in 
speech and have a better 
vocabulary and reading ability 
than children who did not 
receive music training. 

And musicians trained to 
hear sounds embedded in a rich 
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Antioxidants present in 


ap 


treating disorders of the heart 


and circulation system, 
especially angina. Western 
herbalists consider it increases 
the blood flow to the heart 
muscles and restores normal 
heart beat. This effect is brought 
about by the presence of 
bioflavonoids in the fruit, these 
bioflavonoids are also strongly 
antioxidant, helping to prevent 
or reduce degeneration of the 
blood vessels. The fruit is 


network of melodies and 
harmonies are primed to 
understand speech in a noisy 
background. They exhibit both 


Playing an instrument 
primes the brain to 
choose what is 
relevant in a complex 
process that may 
involve reading or 
remembering a score, 
timing issues and 
coordination with 
other musicians. 


berries of ‘hawthorn 
reduce damage from 
free radicals 


antispasmodic, cardiac, 
diuretic, sedative, tonic and 
vasodilator. 

Besides the hypertensive 
effect, the fruits and flowers of 
hawthorn are used in 
preparations of mild heart tonic. 
Considered a “cardiotonic” 
herb or heart tonic, the flowers 
and berries of the hawthorn 
plant were used in traditional 
medicine to treat irregular 
heartbeat, high blood pressure, 


enhanced cognitive and sensory 
abilities that give them a distinct 
advantage for processing 
speech in challenging listening 


chest pain, hardening of the 
arteries, and heart failure. 
Hawthorn is commonly used to 
strengthen the heart. They are 
especially indicated in the 
treatment of weak heart 
combined with high blood 
pressure, they are also used to 
treat a heart muscle weakened 
by age, inflammation of the 
heart muscle, arteriosclerosis 
and for nervous heart problems. 
Prolonged use is necessary for 
the treatment to be efficacious. 
It is normally used either as a 
tea or a tincture. Crataegus 
leaves are mixed with ginkgo 
(Ginkgo biloba) to enhance 
memory by enhancing the 
blood supply to the brain cells. 

Crataegus is identitied for 
environmental benefits as well 
including soil and water 
conservation, desertification 
control and land reclamation in 
fragile mountain ecosystems. 
The shrub develops an 
extensive root system, which 
holds the soil and helps in 
reducing soil erosion and 


environments compared with 
non-musicians. 

Children with learning 
disorders are particularly 
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landslides. The thorny shrub 
has proven to be beneficial in 
acting as a barrier to pedestrian 
traffic preventing sensitive 
vegetation from being 
hampered. Traditionally the 
shrub is planted around 
agricultural fields and 
plantation sites to protect 
against stray animals. 

DIBER has developed a 
herbal beverage named 
“Hridayamrit’ from its berries 
and herbal tea from its leaves. 
Transfer of technology of its 
products will be a stepping- 
stone in the economic 
upliftment of the poor villagers 
of the region. It may serve as 
an example of how a lesser- 
known and less exploited shrub 
that grows in the hills of 
Uttarakhand Himalayas can 
benefit modern society through 
scientific research. 


Contributed by Mr Ranjit Singh, Mr 
P.S. Negi & Mr Zakwan Ahmad, 
Defence Institute of Bio-Energy 
Research, Field Station, Pithoragarh- 
262501, Uttarakhand 


vulnerable to the deleterious 
effects of background noise, 
according to the article. “Music 
training seems to strengthen the 
same neural processes that 
often are deficient in 
individuals with developmental 
dyslexia or who have difficulty 
hearing speech in noise.” 

The research review, the 
Northwestern researchers 
conclude, argues for serious 
investing of resources in music 
training in schools 
accompanied with rigorous 
examinations of the effects of 
such instruction on listening, 
learning, memory, attention 
and literacy skills. 

“The effect of music 
training suggests that, akin to 
physical exercise and its impact 
on body fitness, music is a 
resource that tones the brain 
for auditory fitness and thus 
requires society to re-examine 
the role of music in shaping 
individual development,” the 
researchers conclude. 
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New 
High- Yielding 
Aromatic Rice 
Variety 

Agriculture scientists 
working at the Anand 
Agriculture University (AAU), 
Anand , Gujarat have 
developed a new variety of 
rice which is similar to 
‘Basmati’ in aroma. Besides, 
according to Dr M.C. 
Varshney, Vice Chancellor, 
AAU, “The new variety of 
aromatic rice called, GAR-1, 
has shorter maturity period 
of 125-130 days and so has 
double the yield as 
“compared to the national 
average of 2.5 tonnes per 
hectare.” 

GAR-I is the only variety 
that has aroma similar to 
Basmati and superior grain 
quality. The commercial 
seed production of GAR-I 
has begun and its mass scale 
production would begin from 
next year. GAR-I is 
considered ideal for sowing 
in Central and South 
Gujarat. 

Basmati is one of the 
long grain varieties of rice 
grown mainly in India and 
Pakistan. In India it is grown 
in Karnal, Panipat, Kaithal, 
Kurukshetra and Ambala 
districts of Haryana. It is 
also grown in Punjab, 
Dehradun region of 
Uttranchal and Jammu 
region of Jammu & Kashmir. 

It has delicious 
fragrance and a unique 
flavor rarely found in other 
rice types. There are many 
varieties of Basmati rice 
available and all of them are 
long grained. Another 
unique feature of basmati 
rice is that it is not sticky like 
most of the other long 
grained rice varieties. 


Contributed by Mr G.V. Joshi, 
E/2-11 Girijashankar Vihar, 
Karvenagar, Pune-411052 


News Briefs 


m= The discovery in Gabon of more than 250 fossils in an excellent state of conservation has 
provided proof, for the first time, of the existence of multicellular organisms 2.1 billion years ago. 
This finding represents a major breakthrough, until now, the first complex life forms (made up of 
several cells) dated from around 600 million years ago. These new fossils, of various shapes and 
sizes, imply that the origin of organized life is a lot older than is generally admitted, thus challenging 
current knowledge on the beginning of life. 


m The discovery of a unique copper-repressing protein in the tuberculosis 
causing bacterium may pave the way toward new strategies to prevent 
tuberculosis infection. Earlier, scientists did not know exactly how invading 
bacterium protect themselves from copper ions used by the body as a defense 
against intection. Now they can pursue ways to deactivate the repressor 
protein, so that tuberculosis can be prevented. 


= Biomedicine scientists have identitied and sequenced the genes of a 
bacterium called Salinispora tropica. lt produces anti-cancer compounds 
and can be found in ocean sediments off the Bahamas. A product called 
salinosporamide A has shown promise in treating a bone marrow cancer 
called multiple myeloma, as well as solid tumours. A San Diego 
pharmaceutical company is using it to treat patients having bone marrow 
cancer and it could soon be tested to treat other cancers. 


m The evolution of bird bills is related to climate according to latest 
research. By examining bill sizes of a diverse range of bird species 
around the world, researchers have found that birds with larger bills 
tend to be found in hot environments, whilst birds in colder environments 
have evolved smaller bills. The size and shape of these distinctive 
structures are usually explained by their role in feeding and mate 
attraction. 


m An international team of scientists has decoded the genome of a 
songbird — the Australian zebra finch — to reveal intriguing clues about 
the genetic basis and evolution of vocal learning. An analysis of the 
genome suggests a large part of the bird’s DNA is actively engaged by 
hearing and singing songs. This study could help identify the genetic 
and molecular origins of speech disorders, such as those related to 
autism, stroke, stuttering and Parkinson’s disease, the researchers say. 


m Human-driven changes in the earth's atmospheric composition are 

likely to alter plant diseases of the future. Elevated carbon dioxide levels are more likely to have a 
direct effect on plant diseases. Plants grown in high carbon dioxide environments close their stomata 
more often. Because plant pathogens often enter the plant through the stomata, the more frequent 
closing of the stomata may help prevent some pathogens from getting into the plant. 


® A lot of large particles of dust and pollen in the atmosphere may make your nose twitch, but they 
can lead directly to greater precipitation in clouds, scientists have discovered for the first time. 
Special particles called aerosols — resulting from desert dust, some biological processes and possibly 
from pollution — are needed as catalysts to form ice in clouds, which can influence precipitation and 
cloud dynamics. These particles can serve as the center, or nuclei, for cloud droplets that combine to 
form raindrops. 


m Researchers have developed a more efficient technique for producing 
biofuels from woody plants that significantly reduces the waste resulting 
from conventional biofuel production techniques. Traditionally, to make 
biofuels, producers have used corn, beets or other plant matter that is 
high in starches or simple sugars. But, in woody plants, their energy 
potential is locked away inside the plant's lignin that provides each plant’s 
structural support. Breaking down that lignin to reach the plant’s component 
carbohydrates is an essential first step toward making biofuels. 


18 


SCIENCE REPORTER, September 2010 


Feature Article 


HE world climate has always 

been highly variable. Many 

changes are driven by natural 

factors, but others are now the 
result of a single species (human 
beings), which is driving a significant 
shift in the global climate. People have 
been influencing the biosphere for at 
least 8000 years, since the invention of 
agriculture. But for several decades, it 
is the very composition of the global 
atmosphere that they have been 
modifying. We now know that there 
has indeed been a major change in 
climate since the arrival of people on 
earth, and 18000 years ago, the climate 
was radically different from what it is 
today. 

It is worrying that the growth of 
human population and human 
technology is beginning to produce 
very perceptible effects, at faster paces, 
on the atmosphere. Compared to the 
geological and astronomical rhythms 
that seem to have governed the great 
climatic changes of the past, the pace at 
which the global atmosphere is 
changing today is therefore extremely 
rapid. 

If we expand our perspective to 
take in the entire history of our planet, 
what is most striking is the relative 
stability of its climate. Of course it has 
undergone some major changes. The 
key to this paradox seems to be the 
“greenhouse effect”, which depends on 
the composition of our planet’s 
atmosphere. This brings us back to the 
problem of greenhouse’ gases 
particularly carbon dioxide. As the 
greenhouse gases build up in the 
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atmosphere the earth gets hotter. It is 
indisputably true that in the last 30 
years there has been a significant and 
fairly regular increase in the 
proportion of greenhouse gases 
particularly CO, in the atmosphere. 
In short, we are modifying the 
physical state of our planet on a global 
scale, in a manner that can no longer 
be ignored. Organizations have quickly 
realized this and since 1980 there has 
been a huge research effort to explain 
probable effects on our environment. 
The research continues, as we try to 
discover what rates of change can be 
tolerated. 
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Global warming: Causes and 


Earth's temperature has risen 
about } degree Fahrenheit in the 
lost century. The past 50 years 
of warming has been 

oftributed to humar 

activity. 
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The United States was 
responsible for 20% of the 
global greenhouse gases 

emitted in 1997. 


Damaging storms, droughts and related weather phenomena cause an 
increase in economic and health problems. Warmer weather provide 
breeding grounds for insects such as malaria-carrying mosquitoes. 


The Greenhouse Effect 

We all know that a greenhouse is a 
device intended to protect or 
accelerate, or even to force the 


development of certain plants. The 
infrared radiation that is thus trapped 
inside the greenhouse helps maintain 
an elevated temperature before it 
finally escapes to the outside world. 
Without it, the sun’s energy would just 
enter the planet, or bounce off it. 
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But the irony is that the sun’s 
energy by itself is not sufficient to 
make the planet warm enough for 
us to live on. The reason the earth is 
at just the right temperatures for 
humans and other species to develop 
and thrive is because of this miracle 
called the “greenhouse effect”. It is 
this phenomenon that keeps 
temperatures on the earth’s surface 
averaging 15°C. Without it the 
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During the past 100 years 
“ global sea levels have risen 


DA. 4 to 8 inches. 
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Some predictions for; 
local changes includeyy 
increasingly hot 
summers and intense 
thunderstorms. 


temperature would be —20°C ~ a cold 
in which humanity would never have 
been able to evolve. 

Like the other planets in our solar 
system, the energy that the sun 
constantly emits strikes our planet, 
warming the surface. Because of the 
presence of an atmosphere having 
almost perfect composition, 
sustainability of life on earth is 
ensured. Venus, for instance, has a thick 
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Experts 
confirmed that 
the 1990s have 
been the hottest 
decade since 
records began 
150 years ago. 
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It is important to slow the 
warming as much as 
possible. This means using 
less fossil fuels, eliminating 
CFCs altogether, and 
slowing down deforestation. 


atmosphere (thicker than the earth), 
which is composed mostly of carbon 
dioxide. Combined with its closeness 
to the sun, the carbon dioxide levels 
on Venus send temperatures soaring 
to 460°C. On an average, the energy 
of sun’s radiation on the top of the 
earth’s atmosphere is 1355 W/n’ 
(the solar constant). The effect this has 
on the earth’s climate is called the 
solar forcing of the climate system. 
This varies from season to season on a 
larger timescale. At the earth’s surface 
on a sunny day the incident energy 
would be about 1000 Wn’. The 
greenhouse can be considered as 
an additional forcing factor, as it 
prevents some radiation from 
escaping to space. 

It is clear that the evolution of the 
earth’s atmosphere has_ been 
intimately linked with the 
development of life on earth. Today 
both biological and geochemical 
processes are involved in maintaining 
its composition, but one species, 
human, has now become so numerous 
in numbers that it is beginning to 
affect the composition of the 
atmosphere, shifting it from its 
natural equilibrium. The greenhouse 
effect changes the way the sun impacts 
the earth. CO, and other gases in the 
atmosphere act like the glass in a 
greenhouse, trapping the heat from 
the sun. As more greenhouse gases are 
added to the atmosphere, more heat 
is trapped and the world’s climate 
grows warmer: ‘climate change’ 
occurs. 

The greenhouse gases are trace 
gases that alter the heating rates in the 
atmosphere by allowing incoming 
solar energy to pass through but 
trapping the heat emitted back by the 
earth surface. They have strong 
radiative properties. Absorption of 
radiation is a property of a wide range 
of gas molecules, including CO,, CH, 


CFCs, N,O and SO,. Among them CO, 
is the most important. These are all 
long-lived greenhouse gases. Inter 
Governmental Panel on Climate 
Change (IPCC) expresses’ the 
effectiveness of different greenhouse 
gases in terms of Global Warming 
Potentials (GWPs). These indicate the 
contribution of each greenhouse gases 
to likely global warming, relative to 
CO,. 

Water vapour is one of the most 
important greenhouse gases but its role 
is a bit complicated. When water 
vapour condenses into clouds it can 
either absorb long-wave radiation 
from the ground causing further 
warming or reflect radiation from the 
sun causing a cooling effect. Which of 
these predominates depends on the 
type of clouds and its height in the 
atmosphere. 

Carbon dioxide contributes about 
50% to the greenhouse effect. The 
primary source of the increase in CO, 
is use of fossil fuels, but land-use 
changes also make remarkable 
contribution to it. Since prehistoric 
times people have burnt wood and 
other plant remains to produce heat and 
light. As wood became scarce, the use 
of coal became increasingly important 
and ultimately oil and gas. The demand 
of energy increased sharply and this 
demand was largely met by the 
increased use of fossil fuels, ultimately 
releasing more and more greenhouse 
gases into the atmosphere, particularly 
CO,,. 

The burning of fossil fuels is not 
the only way in which CO, can be 
released into the atmosphere. It is also 
produced in large amounts as a 
consequence of land-use change. 
Before the industrial revolution the 
rise in the concentration of CO, was 
largely ascribed to deforestation, and 
agricultural land-use. Till now 20% of 
the released CO, (carbon content 
only) has been contributed by land- 
use changes. Land-use changes can 
release CO, into the atmosphere by 
causing oxidation of carbon 
compounds in the vegetation or the 
soil. Due to deforestation, there is an 
increase in soil erosion, which exposes 
organic matter to rapid oxidation, 
which ultimately becomes the source 
of CO,. 

Deforestation is now out of 
control. It is estimated that the earth is 
losing more than 150,000 km? of 
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tropical forest every year. Today the 
case of Amazon forest is the most 
spectacular (more than 120,000 km? lost 
in 1987, adding 500 million tonnes of 
CO, to the atmosphere) but we must 
not forget that in West Africa more than 
half the forest (about 80%) has been 
destroyed in less than 60 years, and that 
clearing operations still continue in 
south east Asia and Indonesia (more 
than a million hectares of forest was 
burned in 1997 in Indonesia). 
Deforestation of China occurred long 
ago; in America, vast stretches were 
deforested in the last century. This 
destruction of forests has major 
consequences. The loss of forests also 
means that there are fewer trees to 
absorb CO,. However, deforestation 
releases less than half the yearly total 
of CO,, the rest comes from the burning 
of fossil fuels. 

Besides, every time we switch a 
light on we are adding to the 
greenhouse effect. Electricity is mainly 
created from burning of coal and oil. 
The concentration of CO, has increased 
25% since the industrial revolution. 
Half of this rise has been in the last 30 
years. It is expected to double within 
decades if it is not checked. 

As a feedback process, about half 
the CO, released by burning fossil 
fuels is absorbed by the oceans. Recent 
research suggests that as the earth heats 
up, the ocean will be less efficient in 
absorbing CO, leaving more in the 
atmosphere and so adding further to 
global warming. Observations since 
1961 show that the ocean has been 
absorbing more than 80% heat added 
to the climate system, and that ocean 
temperatures have increased at depths 
of around 3000 m. Hence, efficiency of 
absorbing CO, by oceans has been 
decreasing. 

The concentration of methane in 
the atmosphere is also rising at a fast 
rate. It is produced by anaerobic 
respiration in a wide variety of 
environments, such as stomachs of 
animals, swamps, paddy fields, 
waterlogged soil, release of natural gas 
from landfills and vegetation rotting 
in the absence of oxygen. A 
considerable amount is also produced 
during mining and oil/natural gas 
extraction. Methane is constantly 
removed from the atmosphere by 
reaction with hydroxyl (OH) radicals 
in the air and by the activity of soil 
organism. 
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Featulé Article 
We are modifying the physical state of our planet on a global scale, in 


a manner that can no longer be ignored. 


There has indeed been a major 
change in climate since the 
arrival of people on earth, and 
18000 years ago, the climate was 
radically different from what it is 
today. 


The problem is that as the world 
population increases, agricultural 
activity must increase for the sake of 
sustainability and ultimately the 
emission of methane also increases. 
Since 1960, the amount of methane in 
the atmosphere has increased by 1% 
per year — twice as fast as the build-up 
of CO,. A methane molecule is 20 
times more effective in trapping the 
heat than CO, molecules. Methane 
molecules survive for 10 years in the 
atmosphere. As the world warms, 
large quantities of methane stored in 
the frozen tundra of the north may be 
released. Methane trapped in the 
seabed may also be freed by rising of 
oceanic temperature. 

Nitrous oxide contributes about 
6% to greenhouse effect at the 
moment. It comes from both natural 
and man-made processes. N,O is 
contributed about 45% by man- 
influenced sources mainly through 
fossil fuel consumption, nitrogenous 
fertilizers, burning rain forests and 
animal wastes. Atmospheric 
concentration is quite low at around 
0.31ppm, and they are rising much 
more slowly than methane. 

Chlorofluorocarbons are 
extremely effective greenhouse gases. 
Although there are lower 
concentrations of CFCs in the 
atmosphere than CO,, they trap more 
heat. A CFC molecule is 10,000 times 
more effective in trapping heat than a 
CO, molecule. CFC molecules survive 
for 110 years because they are very 
stable and decay slowly. CFCs rise and 
gradually accumulate in_ the 
stratosphere where they are broken 
down by the sun’s ultraviolet light, 
releasing chlorine atoms. Chlorine 
attacks ozone (O,); one chlorine atom 
can help to destroy 100,000 ozone 
molecules. Hence it is necessary to 
achieve the global phase-out of CFCs 
at the earliest. 
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Although SO, is a greenhouse gas, 
its accumulation in the atmosphere has 
probably had a net cooling effect. SO, 
released in the gas phase is converted 
to aerosol particles of sulphate. These 
aerosol particles absorb short-wave 
radiations and are the main 
condensation nuclei for water vapour, 
which ultimately becomes the source 
of clouds. Sulphate aerosols last for 
short periods in the troposphere but 
their lifetime in the stratosphere is 
several years. 

The source of sulphate in 
stratosphere is volcanic eruptions. The 
eruption of Elchino (1982) and Pinatubo 
(1991) produced a cooling effect for 
several years because of the presence 
of sulphate aerosol in stratosphere. 
Dimethylsulphide (DMS) is produced 
in large amounts by some marine 
phytoplankton, and could act in a 
feedback loop to stabilize temperature. 
High sea temperature could lead to 
more DMS being produced: this 
increases cloud cover, reflecting solar 
radiation and trapping heat radiated 
from the earth. 


Impacts of Warming 

Because of the combined effect of 
greenhouse gases, the changes that are 
happening now are certainly rapid 
enough. If no action is taken the 
greenhouse effect could lead to rise in 
average global temperatures between 
1.5°C to 4.5°C as early as the year 2030. 
Experts from the IPCC confirmed that 
the 1990s have been the hottest decade 
since records began 150 years ago. 
According to them, eleven of the 
twelve years in the period (1995-2006) 
rank among the top 12 warmest years 
in the instrumental record. They also 
found that the average temperatures 
had risen by roughly 0.74°C since 1900. 
And forecasts for the future are even 
more alarming. 

These rises will be greater towards 
the poles and less at the tropics. There 
will also be more warming in winter 
than summer. Such increases will make 
the world hotter than it has been for 
more than 100,000 years. The rise will 
also be faster than ever before. Overall 
effects are more horrifying. Storms, 
cyclones, gales, hurricanes and 
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typhoon will become more frequent 
and stronger as oceans heat up causing 
more water to evaporate. Evidence is 
building up at an alarming rate. 

In the same way, continental 
heartlands will face droughts. Ethiopia, 
suffered one of the worst heat waves 
and droughts in the recent past. 

With sea levels rising at a rate of 1 
to 2mm each year due to the melting 
of the polar ice and mountain glaciers 
it could lead to major flooding in the 
coastal areas, estuaries and low lying 
islands such as Bangladesh, Nile delta, 
and Maldives. Other likely impacts are 
on human health. Warmer 
temperatures would enable insects and 
other disease (such as malaria) carriers 
to expand their range. 

Unfortunately, as our economies 
continue to grow, we are using more 
fossil fuels than ever before. Around 
four-fifths of the world’s energy comes 
from them. And forecasts suggest their 
dominance would not end any time 
soon, either. On current trends, the 
world’s use of energy is set to almost 
double in the first 30 years of this 
century, with about 90% of the growth 
likely to be met by gas, oil and coal. 
Oil is more in demand than ever, and 
supplies are expected to jump by 
double. Both oil and coal will maintain 
their current shares of the total energy, 
while natural gas is actually expected 
to rise than ever before. 

It is clear that things are starting 
to heat up, and that the number of 
droughts, storms, floods, heat waves, 
and other extreme events are on the 
rise, too. So it is important to slow the 
warming as much as possible. This 
means using less fossil fuels, 
eliminating CFCs altogether, and 
slowing down deforestation. This can 
be achieved best through energy 
conservation, including better use of 
public transport and through 
renewable energy such as solar, wave 
and wind energy. 

Do we plunder the earth or make 
sure we protect it for future 
generations? The choice is ours. 


Dr Zulfequar Ahmad Khan has taught geography in 
the Jamia Millia Islamia. Currently he is 
associated with the Centre for Studies on Agriculture, 
Food and Environment (CSAFE), University of 
Otago, Dunedin, New Zealand. Address: 21-B, 
Lane No 3, Zakir Nagar, New Delhi-110025. 
Email: zulfequarkhan2006 @ yahoo.co.in 
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“WEN high school biology, we learned about a life- 
|) sustaining process called photosynthesis. Plants pull 
| carbon dioxide through tiny openings in their leaves, 
fix it as carbohydrates that, directly or indirectly, 
supply almost all animal and human needs for food apart 
from providing oxygen. The principal factors affecting the 
rate of photosynthesis are favourable temperature, the level 
of light intensity, and the availability of carbon dioxide. 
Most green plants respond quite favourably to 
concentrations of CO, well above current atmospheric levels. 
In fact, there is growing evidence that increases in 
atmospheric concentrations of CO, may also have great 
impact on plant growth by affecting rates of photosynthesis. 
Trees absorb more carbon dioxide when the amount in the 
atmosphere is higher, but the increase is unlikely to offset 
the higher levels of CO.,. 


Actually it is one of the best-kept secrets in the debate 
on climate change that the vegetation on Earth would benefit 
greatly from a higher level of carbon dioxide (CO,) in the 
atmosphere. 


Positive Effects 

There are plenty of examples to show that if CO, levels 
increase more than the present level of 360 parts per million, 
most plants would grow faster and larger because of more 
efficient photosynthesis and a reduction in water loss. There 
would also be many other benefits for plants, among them 
being greater resistance to temperature extremes and other 
forms of stress, better growth at low light intensities, 
improved root/shoot ratios, less injury from air pollutants, 
and more nutrients in the soil as a result of more extensive 
nitrogen fixation. 

There are two important reasons for this productivity 
boost at higher CO, levels. One is superior efficiency of 
photosynthesis. The other is a sharp reduction in water loss 
per unit of leaf area. This benefit comes from the partial 
closing of pores in leaves, which is associated with higher 
CO, levels. These pores, known as stomata, admit air into 
the leaf for photosynthesis, but they are also a major source 
of transpiration or moisture loss. By partially closing these 
pores, higher CO, levels greatly reduce the plants’ water 
loss—a significant benefit in arid climates. 

There are marked variations in response to CO, among 
plant species. The biggest differences are among three broad 
categories of plants—C3, C4, and Crassulacean Acid 
Metabolism or CAM—each with a different pathway for 
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Most green plants, in forests that account for two thirds 
of global photosynthesis, algae, and most major food crops 
are C3 plants. C3 metabolism allows them to respond most 
dramatically to higher levels of CO,. At current atmospheric 
levels of CO,, up to half of the photosynthate in C3 plants is 
typically lost and returned to the air by a process called 
photorespiration, when photosynthesis rate is fast in these 
plants. Elevated levels of atmospheric CO, virtually 
eliminate photorespiration in C3 plants, making 
photosynthesis much more efficient. 

Cereal grains with C3 metabolism, including rice, 
wheat, barley, oats, and rye, show yield increases ranging 
from 25% to 64%. Rice (the most eaten food in the world) 
was shown to increase mass and use less water with higher 
CO, levels, meaning that the most important food in the 
world highly benefits from CO, increase. They also 
experience a boost in photosynthetic efficiency in response 
to higher carbon dioxide levels, but because there is little 
photorespiration in C4 plants, the improvement is smaller 
than in C3 plants. 

Instead, the largest benefit C4 plants receive from higher 
CO, levels comes from reduced water loss. Loss of water 
through leaf pores declines by about 33% in C4 plants with 
a doubling of the CO, concentration from its current 
atmospheric level as in case of corn, sugarcane, sorghum, 
millet, and some tropical grasses. As these plants are 
frequently grown under drought conditions of high 
temperatures and limited soil moisture, the yields improve 
even when rainfall is lower than normal. They show yield 
increases ranging from 10 to 55%, resulting primarily from 
superior efficiency in water. 

The lowest response to higher CO, levels is usually 
from the CAM plants that are already well adapted for 
efficient water use. However, some CAM plants like 
succulents follow the C3 pathway when they are not under 
water stress, that is, experience higher productivity at 
elevated levels of carbon dioxide. 

If plants respond so well to additional carbon dioxide, 
then we would expect to see positive responses to the 
substantial increase in atmospheric CO2 over recent decades. 
Several pieces of evidence suggest exactly such a response. 


Some Evidences 

According to a report published by scientists with the 
Finnish Forest Research Institute in the 3 April 1992 issue of 
Science magazine, a 25 to 30% increase was reported in the 
growing stock of forests in Austria, Finland, France, Sweden, 


Switzerland, and West Germany between 1971 and 1990, 
and this growth was attributed in part to a 9% increase in 
atmospheric carbon dioxide during the same period. 

In most green plants, productivity continues to rise up 
to CO, concentrations of 1,000 ppm and above. For rice, the 
optimal CO, level is between 1,500 and 2,000 ppm. For 
unicellular algae, the optimal level is 10,000 to 50,000 ppm. 

An indoor garden with the carbon dioxide amount 
increased from an ambient level of 300 ppm to a high level 
of 2,000 ppm can nearly double plant growth. Experiments 
have shown that plants can handle up to 10,000 ppm 
of CO, with no ill effects on maintaining all plant 
resources at maximum and at a temperature not exceeding 
30°C (86°F). 

Richard Norby of the Department of Energy and his 
colleagues have examined the responses to elevated carbon 
dioxide levels in sweet gum trees. The experiment consisted 
of pumping tonnes of carbon dioxide into the plots, raising 
the concentration of carbon dioxide in the tree. The total 
amount of carbon dioxide fixed into organic matter such as 
leaves, stems and roots, was found to be higher in plots 
given extra carbon dioxide. The average increase was 24%. 
Fine root and wood production increased significantly 
during only the first year of treatment in response to 
elevated carbon dioxide. 

Fine roots are important for water and nutrient uptake, 
but they have a short life and their carbon returns to the soil 
within a year. Initial results suggest that the increase in 
carbon supply to fine roots has increased the carbon content 
of the soil (carbon dioxide fertilization). Norby cautions, 
however, that the positive effect of carbon dioxide 
fertilization is insufficient to halt the rising level of 
atmospheric carbon dioxide. 

A Russian study from 1961-1998 found that as carbon 
dioxide increased the forest increased at the same rate. Pine 
trees grown for 2 years at 600 ppm grow more than 200% 
faster compared to normal rates. If some types of forest 
trees grow more rapidly then higher atmospheric CO, holds 
the prospect of lowering timber costs and hence lowering 
housing and furniture costs! 

Trees and their seedlings grown under controlled 
environments or in open top chambers simulating the 
outdoors have shown remarkable growth responses to 
elevated levels of CO,. Addition of carbon dioxide to black 
walnut, sugar maple, oak, ash, sweet gum, pine, and 
eucalyptus shows good results. The forestry department at 
Michigan State University has produced plantable trees in 
months, rather than years, by subjecting seedlings to 1000- 
ppm CO, concentrations under optimal conditions of light, 
temperature, day length, and nutrients. 

The Water Conservation Laboratory of the U.S. 
Department of Agriculture has shown that orange trees 
accumulated 2.8 times more biomass in five years, and in 
their first two years of production produced 10 times more 
oranges. 

It is also standard practice for laboratory scientists 
working with algae cultures to conduct their research in 
CO,-enriched environments. They cut costs by shortening 
their season and better crops. 

For over 100 years, nurserymen have been adding 
carbon dioxide to their greenhouses to raise the yields of 
vegetables, flowers, and ornamental plants. These 
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greenhouse-grown vegetables, including tomatoes, 
cucumbers, and lettuce, show earlier maturity, larger fruit 
size, greater numbers of fruit, a reduction in cropping time, 
and yield increases ranging from 10 to 70%, averaging 20 to 
50%. Tuber and root crops, including potatoes and sweet 
potatoes, show dramatic increase in tuberization (potatoes) 
and growth of roots (sweet potatoes). Yield increases range 
from 18 to 75%. 

Greenhouse-grown flower crops, including roses, 
carnations, and chrysanthemums, grow to earlier maturity, 
and have longer stems and larger, longer-lived, more 
colorful flowers. Yield increases range from 9 to 15%, with 
a mean of 12%. 


New Mutations and Adaptations 

Some researchers have reported the discovery of the first 
known plant with a genetic mutation that makes it strongly 
insensitive to increased levels of carbon dioxide, which will 
provide additional information about the mechanism of 
plants’ response to carbon dioxide levels. However, the 
researchers caution that a number of factors in addition to 
future atmospheric carbon dioxide concentrations, such as 
temperature, precipitation and available nutrient levels, will 
need to be considered before it will be possible to 
thoughtfully predict plant behavior based on molecular 
mechanisms. 

Using Arabidopsis thaliana, a fast-growing, flowering 
plant used for genetic and developmental studies, 
Dominique Bergmann, an assistant professor of biology, 
Gregory Lampard, a postdoctoral fellow, and Cora 
MacAlister, a PhD student, found a unique structural region 
on a protein with 10 sites that can be modified by a well- 
known, environmentally-controlled signaling pathway to 
dictate the number of stomata a plant makes. 

Japanese researchers have found a way to make plant 
leaves absorb more carbon dioxide in an innovation that 
may one day help ease global warming and boost food 
production. According to chief researcher Ikuko Hara- 
Nishimura of Kyoto University, soaking germinated seeds 
in a protein solution raised the number of pores, or stomas, 
on the leaves that inhale CO, and release oxygen. A larger 
number means there are more intake windows for carbon 
dioxide, contributing to lowering the density of the gas. 
Another effect is higher starch production in photosynthesis, 
the process in which green plants use CO, and water to 
produce sugar and other organic compounds as food and 
bio fuel. 

In the experiments, the team used budding leaves of 
thale cress, or Arabidopsis, which has a short life span of 
two months and is widely used as a model plant in biology. 
They found that the number of pores multiplied relative to 


the concentration of the solution of the protein, which the 
researchers named Stomagen, an expensive product, 
achieving a maximum of four times the number of pores of 
an untreated plant. An alternative may be to genetically 
modify plants to have more pores. 


Good News or Bad News 

So, there’s an argument to be made that carbon dioxide 
concentrations increase plant growth and abundance. 
Actually it’s misleading to say that, if CO, is good for plants, 
it’s good for the environment. Research shows that with 
higher carbon dioxide concentrations in the atmosphere we 
would see more wood growth, but that there may also be 
more pests due to higher temperatures. 

While scientists disagree about the likely effects of 
additional carbon dioxide on global temperature, they 
generally agree a doubling of the carbon dioxide 
concentration in the atmosphere, as is projected, would 
increase plant productivity by almost one-third. Most plants 
would grow faster and bigger, with increases in leaf size 
and thickness, stem height, branching, and seed production. 
The number and size of fruits and flowers would also rise. 
Root/top ratios would increase, giving many plants better 
root systems for access to water and nutrients. 

It does not necessarily mean that such a doubling is 
good for the planet. We do not know what the optimal level 
of atmospheric carbon dioxide should be. So many variables 
could be affected by a major increase in CO, including 
temperature and a redistribution of water resources, that 
the honest observer has to conclude he does not really know 
what will happen. Even so, the good news about plant 
growth makes it possible to project a number of features of 
the global ecosystem in the next century. 

First, we can expect a rapid expansion of food 
production that may offset some of the presumed adverse 
climate effects. As crop yields rise with higher CO, levels, 
the amount of land devoted to agriculture could decline. It 
will be much easier to protect environmentally sensitive 
land areas from over-cultivation for crops. 

Since C3 plants will benefit somewhat more than C4 
plants from higher CO, levels, there will be some shift in 
the mix of plants. Trees are C3 plants, so we can expect 
more rapid reforestatiun and an enormous expansion in 
forest biomass. Of the 21 most important food crops, 17 
have C3 pathways. They include rice, wheat, barley, oats, 
rye, soybeans, field beans, mung beans, cowpeas, chickpeas, 
pigeonpeas, potatoes, sweet potatoes, cassava-yams, sugar 
beets, bananas, and coconuts. The exceptions are corn, 
sorghum, millet, and sugarcane, which have C4 pathways, 
and which will probably decline in relative production. On 
the other hand, since 14 of the 18 most noxious weeds are 
C4 plants, rising levels of atmospheric CO, will generally 
favour crop production over weeds. 

Plants, directly or indirectly, provide 95% of the total 
food of the earth. Since plants are at the bottom of the food 
chain, a boost in plant production should lead to major 
increases in bird, fish, and mammal populations as well. 
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“oint Counterpoint 


‘Keeping Animals in Zoos is Unethical” 


For their Own 
Benefit 


As a layman, it is very easy to 
say “Keeping animals in zoos is 
unethical”. But as a student of 
science, | cannot go with this 


statement. No doubt animals 
do not like to live out of their 
natural habitats in zoos, which 
deprive them of their natural 
freedom, but zoos are built only 
for their benefit to conserve 
their precious species. Because 
there are some problems in the 
natural habitat that can be 
overcome only by keeping them 
in Zoos. That is, en-situ 
conservation is as important as 
in-situ. conservation i.e. 
National parks and Biosphere 
reserves. No doubt they have 
to sacrifice their freedom but in 
turn they are getting their 
species protected from the 
danger of extinction. 

Nidhi Anand 

Jammu (Nowshera) 


Threatened Humans 
in Zoos Too? 


In view of the uncontrolled 
destruction of the delicate 
environment 
and merciless 
killing of wild 
animals by the 
human 
species, the 
foregone 
conclusion is 
that man made zoos are the only 
place left where animals can find 
protection and can propagate 
their species. These menageries 
or collections of wild animals 
in cages not only impart 
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knowledge about our 
magnificent wild life to 
individuals but also play an 
important role in their 
conservation. Zoos are also 
home to animals breathing their 
last on this planet due to 
ecological vandalism caused by 
anthropogenic activities on 
nature and natural resources. 
But offen we come across 
news of wild animals in captivity 
facing unhygienic conditions 
and dying due to some 
mysterious incurable disorders. 
This is due to the less frequency 
of gene reshuffling in captive 
breeding giving birth to genetic 
drift in these animals. These 
animals ultimately give birth to 
sexually sterile animals who 
cannot offen combat various 
diseases. The main objective 
of constructing zoos was the 
resurrection of animals that are 
facing extinction but will it be 
fair to keep the aborigines and 
other tribal community in zoos 
just because they are on the brink 
of extinction or are the richest 
source of gene pool? Is it not 
an inhuman and unethical 
undertaking? Freedom is the 
birth right of every organism on 
this earth and one has no right 
to exploit it. 
Rahul Rohitashwa 
Bihar 


Care for Caged 


In human society there are a lot 
of systems, rules, laws and 
ethics gradually structured 
along with the cultural 
development. Animals are 
always free and it’s natural that 
they would move in jungles or 
localities, but never be kept in 
cages either in zoos or in 
houses. Instead of this natural 
law, they are often or always 
used, controlled and consumed 
by humans, the highest form of 
animal. The common argument 
in favour of keeping animals in 
zoos that if the animals are not 
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kept in zoos, then how our kids 
would learn about them. But in 
such a case, necessary 
arrangements must be taken for 
the proper care of the caged 
animals in zoos or pets. 
Swapan Rudra 

Sonamukhi, Bankura (W.B.) 


Freedom in Zoos 


The ever-increasing growth of 
population, technological 
expansion, imbalanced 
consumption and limitless 
exploitation of natural 
resources has led to the 
disappearance of so many races 
of birds and animals from our 
planet. So it is not unethical to 
keep them in zoos. But the only 
thing is that we should provide 
them with comfortable facilities 
and moderate freedom in zoos. 
M.S. Narayana 

Visakhapatnam 


Necessary for 
Preserving Species 


Keeping animals in zoos is an 
attempt to protect the 
endangered species of animals 
by isolating them from the 
_ unsuitable or 
threatened 
habitat. 
Animals in 
ZOOS are 
placed under 
the care of 
humans; zoos 
help in recovering populations 
as well as preventing extinction 
of animals. They also provide 
favourable conditions that 
closely resemble their natural 
habitats. Zoos are important for 
ex situ conservation (off-site 
conservation approach) of 
biodiversity. It will not be 
unethical to keep animals in the 
zoos because we have a moral 
duty to care for well being of 
animals and pass on the 
biological legacy to our future 


generations. As every species 
has an intrinsic value, it 
requires conservation. The 
formation of zoos is one of the 
most effective ways in this 
direction but one’s carelessness 
towards animals is unethical. 
We now realize that 
degradation of habitats 
threatens the survival of many 
species. About 27 species have 
become extinct in the last twenty 
years alone. The Dodo of 
Mauritius, Quagga of Africa, 
Thylacine of Australia, Steller’s 
sea cow of Russia and three sub- 
species (Bali, Java, Caspian) of 
tiger are now animals of the 
past. Ecologists believe that 
species richness and diversity 
are essential for ecosystem 
health and the survival of race 
of humans on the earth. Hence, 
the establishment of zoos is a 
right step. 

Prabin Kumar Sharma 

Bihar 


Inside the Rods of 
Iron Cages 


People are used to looking at 
animals inside the rods of iron 
cages. But every animal has a 
unique characteristic that makes 
it so different from others and 
this behavior is defined by its 
natural 
habitat. When 
people visit 
zoos, some 
animals that 
are not used 
to human 
interference 
develop a 
different behavior than their 
natural habitat. Keeping animals 
in zoos is just a compromise 
necessary due to the unethical 
activities of humans that have 
destroyed their habitats. 

Arvind Negi 

Shri Guru Ram Rai Institute of 
Technology & Sciences 

Patelnagar, Dehradun 


Point Counterpoint 


Animals Helpless in 
Zoos! 


Yes! Keeping animals in zoos 
is unethical because they are 
not given good quality food and 
they are packed in small spaces. 
This leads to a number of 
diseases in the animals and 
many die too. India is an 
independent country and so 
should allow independence for 
animals also. In zoos so many 
families visit that the privacy of 
animals is disturbed, so they 
cannot reproduce. The normal 
body function of animals is also 
affected. 

Sanjay Goswami 

Mumbai 


Leave Them Free 


| have been to several zoos in 
our country. Really the condition 
of animals is not good compared 
to the Nandan Kanan Zoo, 
Orissa. So, the animals should 
not be kept inside the zoo, they 
should enjoy their freedom, 
liberty in a natural setting. 
Artificial environment is 
detrimental and disruptive for the 
animals. Animals are essential 
part of our ecosystem. They 
should be left to live inside 
forests, not in Zoos. 

B.K. Das 

Koraput 


Safe in Zoos 


Keeping animals in zoos is 
unethical owing to the fact that 
they also need freedom, but 
their freedom is not more 
important than their safety. If 
these animals come out of the 
zoos they will be dangerous for 
both urban and rural population 


living in the country and 
ultimately people will start 
hunting them or will put them in 
a circus for earning money. But 
in zoos they have a cushy 
lifestyle. Our government is 
investing a huge amount of 
money for their food, shelter 
and various amenities. 
Shivangi Raghuvanshi 

Varanasi, Uttar Pradesh 


Tough Life in 


Zoos 
All living things under the sun 
on the earth tend to live 
independently. Animals too lead 


a carefree life in forests. But 
when they are taken in zoos, 
they cannot lead their natural 
carefree life. Animals when in 
forests can take their food when 
they desire. In zoos, they do not 
have proper growth, as all 
zoos do not provide adequate 
facilities for the animals. Animals 
moving in groups, like elephants, 
are separated from their 
companions causing depression 
in them. Besides, people who 
visit zoos tease them. 

Supratim Sarkar 

Class VI, Holy Child School, 
Jalpaiguri 


Sacrificing for the 
Future 


Here we have to create a sharp 
line between the interests of a 
species and an individual. Yes, 
keeping anybody in a zoo (i.e. 
in captivity) is a tormenting 
experience for the individual, but 
if we hope to see endangered 
species like tigers or crocodiles 
in the wild in the future, we will 


need captive breeding 
programs. Their present 
generation will have to sacrifice 
to ensure a future for the 
species. However, we must take 
care that we take sufficient steps 
that the animals feel most at 
home, the enclosures should be 
large, and more importantly, the 
offspring should be 
acclimatised to the wild as soon 
as possible so that they can be 
released. 

Siddhant Sadangi 

Bhawanipatna (Odisha) 


Sanctuaries are 
Better 


It is really unethical to put 
animals in zoos on ethical as 
well as ecological grounds. 
Animals have the intrinsic right 
to liberty. But it is denied to 
them. Undoubtedly zoos 
support conservation, promote 
awareness and education via 
exhibition and programmes. But 
this is nothing compared to the 
difficulties faced by animals. 
Zoos isolate them from their 
natural environment. They are 
often given harsh treatment due 
to which they suffer from 
psychological adversities and 
abnormalities. Many land 
animals are given less space. 
Aquatic habitants don’t get 
enough water for free 
swimming. Many tree climbing 
animals like monkeys lose their 
ability to climb trees. Tigers, 
lions and other carnivores 
slowly lose their capability to 
catch prey by chasing them. 
Birds sheltered in cages and 
apiaries are subjected to loss 
of flying knack. These hamper 
their physiological development 
and bring psychological stress. 

There is also the risk of 
inbreeding that can lead to 
diseases, birth defects, 
mutations, etc. In my view, 
national parks and wildlife 
sanctuaries are far better as they 


provide them favourable 
environment and_ basic 
necessities and make them 
breathe in their social 
environment in interaction with 
different plants and animals. 
Yatee Gupta 

Motihari 


Unchain Them 


Animals, who are meant to 
share the beautiful planet 
equally with every breathing 
thing, are merely made 
recreation and entertainment 
stocks by the so-called 
intelligent breed, that is, we 
humans, who are developing 
enormously no doubt as far as 
technological developments are 
concerned, but our ethics seem 
to be fading away with time. 
They are not any more 
dangerous than the visitors to 
zoos. These innocent creatures 
should be unlocked 
immediately. 

Nikita Bisht 

Haldwani, Uttarakhand 


Give me Some 
Sunshine—Let Me 
Free 


Animals are most beautiful as 
wild as the child in the mother’s 
lap. Today zoos are not only for 
people’s entertainment but also 
for conservation (ex-situ) and 
protection of animals. But 
unfortunately the animals are 
facing lots of troubles in many 
zoos not only for their captivity 
but also for their unhealthy, 
careless environment. The 
natural growth and behavior of 
animal life is partially disrupted 
within the zoo. It is true that we 
are provided with entertainment 
when we visit zoos but we 
should realize their yearning to 
be set tree. 

Tamal Chakraborty 

Vidyasagar University, 

West Bengal 


Now write in your thoughts on this topic for inclusion in the forthcoming issues: 


‘Sports should be made compulsory in schools.” 
Be brief and be logical! Send in your photo, if you like. 
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Methane Studies 
Need oF tne rlowp 


S. SANDILYAN, K.THIYAGESAN & R. NAGARAJAN 


EPORTS have established 

that among the greenhouses 

gases methane is one of the 

most dangerous and most 
powerful. Its contribution to global 
warming is estimated to be about 18% 
and it has 20 times higher global 
warming potential than CO,. The 
concentration of atmospheric methane 
has increased steadily during the last 
few decades due to several reasons like 
increasing temperature, over 
precipitation, construction of new 
dams, etc. 

Researchers group methane 
emission sources into two — natural 
sources (e.g. natural wetlands, termites, 
and wild ruminants) and 
anthropogenic sources (e.g. ponds, 
dams, paddy fields, cattles and other 
domestic ruminants). 

In view of the global methane 
emission, wetlands are the major 
emitters of methane. For instance, 
nearly 110 Tg (1 Tg = one million tons) 
methane is emitted every year from 
wetlands. Among them, tropical 
wetlands contribute 60%. It is well 
established that the occurrence of high 
temperature and heavy rainfall in the 
tropical regions are responsible for the 
high emission from this region. 


Ironically, very few scientific 
studies are available about the 
emission of methane from the Indian 
wetlands. A study entitled ‘Methane 
emission modeling from wetlands and 
water logged areas using MODIS data’ 
reported only five classes of wetlands 
— aquatic vegetation/marshes, water, 
mud flats, slat flats, and flood plains. 
The study failed to give data about 
paddy fields that contribute much more 
to methane emission. Globally several 
reports point to the pivotal role of 
paddy fields in methane emission. 
Therefore, it is essential to study the 
level of methane emission from Indian 
agriculture lands. According to the 
Indian Wetland Directory Report 
(1993), India has 58.2 million hectares 
of wetlands, and of this 40.9 million 
hectares are under rice cultivation. 

We do not have data about 
methane emission from Indian 
mangroves too, the other group of 
important wetlands. These mangrove 
wetlands should be taken into account 
for two important reasons — high 
organic load as well as the amount of 
landmass they occupy. Mangroves are 
important wetlands that contain high 
nutrient load throughout the year. 

According to a report of CAS in 
Marine Biology Parangipettai, 
Tamilnadu, the Pichavaram mangrove 
of Tamilnadu alone produces 7,45,107 
tonnes of organic matter every year. 
Interestingly, the Forest Survey of 
India (FSI) has reported that India has 
nearly 4, 87,100 ha of mangrove — 3% 
of the global mangroves. So, it is 
important to calculate the exact amount 


Dams also contribute significant amount of methane 
emission. According to a report from the World Commission 
on Dams, India has nearly 4,291 large and smaller dams and 


these dams contribute almost 33.5 million tonnes of methane 


every year to the atmosphere. 
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of emission of methane from the Indian 
mangroves. 

Besides, dams also contribute 
significant amount of methane 
emission. According to a report from 
the World Commission on Dams, 
India has nearly 4,291 large and 
smaller dams and these dams 
contribute almost 33.5 million tonnes 
of methane every year to the 
atmosphere. 

Next to wetlands, landfills emit 
considerable amount of methane. India 
has several small and large towns and 
cities, and most of the areas have a 
common dumping site located outside 
the territory or city outskirts, where 
all organic loads are simply dumped 
without any precaution or processing. 
So emission of methane from dumping 
sites might be higher than the expected 
level. 

Ruminants (animals that bring 
back food from their stomach and chew 
it again, such as cows and goats) also 
contribute a significant level of 
methane to the atmosphere. The role 
of Indian cattles in methane emission 
(11.75 Tg) was estimated by Chhabra 
(2009). But we do not have data about 
the contribution from wild ruminants. 
India has a good diversity and 
population of wild ruminants as well 
as feral cattles too. 

The available literature clearly 
indicates that India’s contribution to 
global methane emission is 
underestimated till date. It is the need 
of the hour to calculate the exact 
amount of methane emission from 
India, at least from major sources such 
as paddy fields, mangroves and 
adjoining ecosystems, dams, land fills 
and wild ruminants. 


Shri S. Sandilyan, Shri K.Thiyagesan & 
Shri R. Nagarajan are with the PG and Research 
Department of Zoology and Wildlife Biology, 
A.V.C. College, Mannampandal, Mayiladuthurai, 


Tamil Nadu-609305 
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ETHANE is one of the 

greenhouse gases adding 

to the net energy input of 

the lower atmosphere 
thus resulting in an increased global 
temperature (also called global 
warming). During the past 200 years, 
its concentration has increased 
dramatically because of an imbalance 
between global sources and sinks. 
According to the report of the IPCC, 
the atmospheric concentration of 
methane has more than doubled 
during the past 200 years, rising over 
the past 15 years by an average of 1% 
every year. The increasing 
concentration of methane is, therefore, 
a cause for concern. 

Atmospheric methane is produced 
by a wide variety of natural (70%) and 
anthropogenic activities (30%). 
Approximately 70-80% of the total 
global emission is biogenic in origin. 
The most important known sources of 
methane are natural wetlands, fossil 
fuels related to natural gas, coal mines, 
coal industry, enteric fermentation, rice 
paddies, biomass burning, landfills 
and animal waste. Methane production 
is also carried out by anaerobic bacteria 
known as methanogens and the process 
is referred to as methanogenesis. 
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Rice fields are the most significant 
contributors of atmospheric methane 
accounting for 11-13% of the world’s 
total anthropogenic methane emission. 
According to the International Rice 
Research Institute, world rice harvested 
area increased by approximately 33% 
from 115.5 M ha in 1961 to 153.3 M ha 
in 2004. According to a current 
estimate, rice production will need to 
expand by around 70% over the next 25 
years to meet the demands of the 
world’s growing human population, 
making rice cultivation a potential 
major cause of increasing atmospheric 
methane. 
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In flooded rice fields, methane is 
produced by anaerobic bacteria 
(methanogens) as the terminal step of 
the anaerobic degradation of organic 
matter. The anaerobic degradation of 
organic matter and generation of 
methane in flooded rice fields involves 
following four main steps: 

1. Hydrolysis of polymers by 
hydrolytic organisms, 

2. Acid formation from simple 
organic compound by fermentative 
bacteria, 

3. Acetate formation from metabolites 
of fermentations by homoacetogenic 
or syntrophic bacteria, and 


CH, Emission From 
Different Sources 
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Methane oxidation by different forest soils 


4. Methane formation from H,/CO,, 
acetate, simple methylated compounds 
or alcohols and CO,. 

Methanogens are archebacteria 
that produce methane as a metabolic 
byproduct in anoxic conditions. 
Bacterial methanogenesis was first 
evidenced by A. Volta in 1776. 
Methanogens are usually coccoid or 
rod shaped. They convert carbon 
sources such as CO,, CH, compounds 
or acetate into CH, to fulfill their 
energy requirement. A _ general 
reaction of CH, production in 
anaerobic condition by methanogens 
may be presented as: 


4H, + CO, Methanozens CH, + 2E£,0 (A G° = 
-31 kcal/mole) 


Many methanogenic bacteria are 
found in the rumen of cows where they 
produce methane from the H, and CO, 
released by other anaerobic gut 
bacteria. Methanogens in the rumen of 
cow are estimated to release about 50 
L CH, per day. Some examples of 
methanogens are: Methanococcus, 
Methanoculleus, Methanosarcina, 
Methanoplanu, Methanospirillum ete. 


Major Sinks of CH, 

In the global CH, cycle, CH, is also 
consumed by chemical and biological 
processes. The major sinks for CH, are 
biological oxidation at or near the sites 
of production, and photochemical 
oxidation in the atmosphere. However, 
oxidation of atmospheric CH, by 
aerobic soils also provides a significant 
additional sink. About 90% chemical 
oxidation occurs in the troposphere 
through reaction with free hydroxyl 
radical - the “detergent” of the 
atmosphere. The only known 


Disturbed forest 
soils 
0.5-2.9 
kg CH, ha' yr! 


biological sink for atmospheric CH, is 
its oxidation in aerobic soils (forest and 
dry land paddy soils) by 
methanotrophic bacteria. This CH, sink 
mediated by soil methanotrophs can 
contribute up to 15% to the total global 
CH, destruction. 

It has been reported that CH,- 
oxidizing bacteria (MOB) play an 
important role in the global CH, 
budget by consuming potential 
amounts of methane in soils of forest 
and rice fields. In paddy fields, CH, 
oxidation greatly limits release of CH, 
to the atmosphere. Methanotrophs 
associated with the rhizosphere of rice 
plants oxidize CH, with molecular O, 
and use it as the sole source of carbon 
and energy. MOB is present in the 
aerobic soil layer, the roots, the soil 
surrounding the roots, so-called 
rhizosphere, and on the stem bases of 
flooded rice plants. Some examples of 
different types of MOB are: Type I- 
Methylomonas, Methylobacter, 
Methylomicrobium; Type II- Methylosinus, 
Methylocystis and Type X- Methylococcus. 

Several scientific investigations 
have demonstrated that aerobic forest 
soils also serve as sinks for 
atmospheric methane. The current 
temperate soil sink is estimated at 20 
Tg per year. Most unsaturated soils 
consume atmospheric methane. The 
rate of methane oxidation varies with 
soil water content, land use and 
ammonium inputs. Consumption of 
atmospheric methane has been 
demonstrated in coniferous and 
deciduous forest soils, agricultural 
soils, grasslands, and tundra soils. The 
amount of atmospheric methane 
consumed by oxic soils has been 
estimated at 40 to 60 Tg per year. This 


During the past 200 years, its 
concentration has _ increased 
dramatically because of an 
imbalance between global sources 
and sinks. 

Approximately 70-80% of the total 
global emission is biogenic in 
origin. The most important known 
sources of methane are natural. 


amount is approximately equal to the 
annual increase in atmospheric 
methane during the past century. 
Methane uptake by disturbed forest 
soils, undisturbed tropical forests, and 
subtropical woodlands are presented 
below. 

Because the biological sink for 
atmospheric CH, in soil is microbial 
mediated it is sensitive to 
environmental factors (e.g., moisture, 
temperature), fertilizer application and 
disturbance by soil management 
practices. Atmospheric methane uptake 
is decreased after fertilization of soils 
with nitrogen, conversion of grasslands 
to croplands, tillage, and clearing of 
forest lands. The conversion of forests 
and grasslands to croplands results in 
a reduction in methane consumption 
in these ecosystems of 1.5 to 7 Tg per 
year. 

The data of different scientific 
studies indicate that during the past 200 
years the concentration of CH, has 
increased significantly because of an 
imbalance between global sources and 
sinks due to anthropogenic activities. 
Although the increase in CH, emission 
had declined during the last 2-3 years, 
it is not known whether the decline 
rate is due to decrease in emission or 
increase in CH, oxidation. It has been 
recently reported that a 10% reduction 
in emissions of CH, may stabilize the 
current concentration of CH, in the 
atmosphere. Therefore, it is important 
to define the sources and sinks of 
atmospheric CH, to determine which 
steps have practical value to mitigate 
the global warming problems due to 
CH, 


Dr Jay Shankar Singh is working on the 
environmental problems related to ecology of 
methanotrophs in paddy fields. He is a Senior 
Research Associate (Scientists’ Pool Scheme, 
CSIR), Department of Environmental Science, B.B. 
Ambedkar University, Rai Bareilly Road, Lucknow- 
226025. Email:jayshankar_1@ yahoo.co.in 
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LOBAL climate change is 

going to be one of the most 

serious concerns in the 

coming years. Global rise of 
atmospheric temperature has 
cautioned scientists and policy makers 
worldwide to take positive steps 
towards attempts to tackle the 
problem. Emission of different 
greenhouse gases (GHG) like carbon 
dioxide (CO,), chlorofluorocarbon 
(CFC), methane (CH,), and nitrous 
oxide (N,O) from various 
anthropogenic activities has led to 
increase in the atmospheric 
temperature which in turn is already 
creating many visible problems in the 
environment today. 

Livestock contributes about 18% of 
the global GHG emissions, and as much 
as 30-37% of the anthropogenic methane 
mostly from enteric fermentation by 
ruminants. Methane is a greenhouse gas 
whose atmospheric concentration has 
increased dramatically over the last 
century. It is the largest potential 
contributor to the global warming 
phenomenon as it is 20 times more 
potent in heat trapping than CO, With 
the largest population of farm animals, 
India contributes 10-tegagram (Tg) 
methane per year of the world’s total of 
80 Tg. Cattle produce about 80 gm 
methane per day, which is a net loss of 
8 to 10% of its gross energy intake. 

Methane emitted by ruminant 
livestock comes from two different 
sources—enteric fermentation and 
fermentation of manure of which the 
former is the major source. 

Enteric methane is produced as a 
result of microbial fermentation of 


Enteric fermentation 
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Biomass burning 5% 


Fuel mobile 1% 
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Ruminating Over 
Methane Emissions 


feed components. Methane is 
predominantly produced in the rumen 
(87%) and to a small extent (13%) in the 
large intestine. Ruminant animals 
harbor a _ large number of 
microorganisms in their digestive 
tract. Cattle rumen liquor contains 
bacteria (10' to 10" cells/ml), ciliate 
protozoa (104 to 10°/ml), anaerobic 
fungi (10? to 10°zoospores/ml) and 
bacteriophages (108 to 10°/ml). More 
than 60 species of methanogenic 
bacteria commonly known as 
‘methanogens’ have been isolated from 
various anaerobic habitats but only five 
species have been isolated from the 
rumen, i.e. Methanobrevibacter 
ruminantium, Methanosarcina barkerii, 
Methanosarcina mazei, Methanobacterium 
formicicum and Methanomicrobium mobile. 

Methanogens are strict anaerobes 
and can grow only in an environment 
where redox potential is below -300 mv. 
Rumen provides them such a 
favourable environment with highly 
reduced medium and temperature of 
37°C to 39°C and about neutral pH. 
Methanogens use hydrogen, formate, 
acetate, methanol and mono, di and 
trimethylamine as their substrate for 
methanogenesis. Hydrogen is the most 
common substrate in the rumen, which 
is produced during fermentation of 
complex carbohydrates like cellulose 
and hemicellulose to volatile fatty 
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Contribution of different sources to global anthropogenic methane emission 


acids (VFA). It is necessary to remove 
this hydrogen produced for proper 
functioning of the rumen. 

During the production of acetate 
and butyrate, hydrogen is produced 
while during production of propionate 
by the acrylate pathway it is being 
consumed. Methanogens use this extra 
hydrogen for reduction of CO, by 
using high-energy electrons of 
hydrogen. In this reaction, CO, is 
converted to methane. 

Very special cofactors are used in 
this reaction. Presence of cofactors like 
coenzyme M, HS-HTP, F,,, and lipids 
like isopranyl glycerol ether make 
methanogens a distinct group of 
microorganisms. Rumen methane is 
primarily emitted from the animal by 
eructation. Methane production from 
ruminants is dependant on many 
factors especially the diet of the animal, 
its retention time and microbial 
population in the rumen. 


Reducing Methane Emission 


from Ruminants 

The selection of successful methane 
emission reduction options depends on 
several factors including climate, 
economic, technical and material 
resources; existing manure 
management practices; regulatory 
requirements and the specific benefits 
of developing an energy resource 
(biogas) and a source of high quality 
fertilizer. Generally the strategies to 
mitigate methane emission from 
ruminants can be grouped under three 
categories: 

(1) Improving animal productivity 
(2) Nutritional and management 
strategies and 

(3) Manipulation of 
fermentation. 


rumen 


Improving Animal 
Productivity 

In general, when animal productivity 
is improved through nutrition, 
management, reproduction or genetics, 
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CH, 


methane production per unit of milk 
or meat is reduced. This is because the 
number of animals required to produce 
the same amount of milk or meat is 
reduced. 

Different production enhancing 
agents like bovine somatotropin (bST) 
are also available but their use is 
discouraged due to health risks. 


Nutritional and Management 


Strategies 

Type of carbohydrates: Fermentation of 
cell wall carbohydrates produces more 
methane than that of soluble sugars. 
High grain diet leads to high rate of 
ruminal digestion and faster passage 
rate, which favours higher propionic 
acid production. It will also lower 
ruminal pH that inhibits the growth of 
methanogenic bacteria and protozoa. 


Forage species and maturity: Methane 
production in ruminants tends to 
increase with maturity of forage fed 
and methane emission from the 
ruminal fermentation of legume 
forages is generally lower than that 
from grasses. 


Feeding frequencies: Low feeding 
frequencies tend to increase propionic 
acid production and reduce acetic acid 
production. Also there is high 
fluctuation in the ruminal pH, which 
inhibits methanogens and reduces 
methane production. 

Forage processing: Grinding or pelleting 
of forages to improve the utilization 
by ruminants has been shown to 
decrease methane production due to 
lowered fiber digestibility, decreased 
ruminal available organic matter and 
faster rate of passage. 


feed 


Schematic representation of 
methane production from 
ruminants 


Forage preservation: Methane production 
was shown to be lower when forages 
were ensiled. This is because of 
extensive fermentation that occurs 
during silage making. It is also 
observed that rumen fermentation of 
silage is characterized by higher molar 
proportion of butyrate and lower 
proportion of acetate. 


Manipulation of Rumen 


Fermentation 

Addition of fats: Fats added in the diet 
increase the energy density of diet 
thereby causing lowered intake of 
fibrous feed resulting in low methane 
production. Medium chain fatty acids 
(C,-C,,) cause the greatest reduction in 
methane production. 


Propionate precursors: By increasing the 
presence of propionate precursors such 
as pyruvate, oxaloacetate, malate, 
fumarate and succinate more hydrogen 
will be used to produce propionate. The 
dicarboxilic acids, fumarate and malate 
have been suggested as potential 
hydrogen acceptors that reduce 
methane production in ruminants. 


Defaunation: Methanogenic bacteria are 
generally attached to the exterior 
surface of rumen ciliate protozoa in the 
rumen. Therefore, removal of protozoa 
from the rumen (defaunation) has been 
associated with decreases in methane 
production. But some workers have 
observed that defaunation leads to 
significant reduction of forage 
digestibility. So this approach should 
be tried with great care. 


Stimulation of acetogens: Rechanneling 
the substrates for methane production 
into alternative products is another 


Methane production from ruminants is 
dependant on many factors especially the 
diet of the animal, its retention time and 
microbial population in the rumen. 


way to reduce methane production. 
Some acetogenic bacteria produce acetic 
acid by the reduction of carbon dioxide 
with hydrogen and thus depress 
methane production when added to 
rumen fluid in vitro. Even if a stable 
population of acetogens could not be 
established in the rumen, it might be 
possible to achieve the same metabolic 
activity using the acetogens as a daily 
fed feed additive. 


Ionophores: lonophores like monensin, 
lasalocid, and salinomycin are known 
to inhibit growth of methanogens 
leading to reduced methane 
production. 


Methane oxidizers: Methane oxidizing 
bacteria from gut of young pigs 
decrease methane accumulation when 
added to rumen fluid in vitro. However, 
this approach has not been validated 
in vivo. 

Immunization: Scientists in Australia 
have shown that vaccination of sheep 
with a number of experimental vaccine 
preparations against methanogens 
produced antibodies against 
methanogens. Methane production was 
reduced by 11% to 23% in vaccinated 
animals and productivity was also 
improved. 


Some new approaches like use of 
bacteriocins, bacteriophages, herbal 
products, genetic manipulation of 
methanogens, etc. have also been tried 
by researchers. Future research for 
reducing methanogenesis should be 
focused on the development of new 
products/delivery systems for 
antimethanogenic compounds or 
alternative electron acceptors in the 
rumen and reduction in protozoal 
numbers in the rumen. There is also 
need for further studies into making 
these strategies most cost and long- 
term effective, as well as evaluating the 
resource inputs associated with the 
mitigation strategies in terms of their 
contribution to total greenhouse gases. 


Mr S. M. Shete is a PhD Scholar and Dr S. K. 


Tomar is Principal Scientist with the Dairy Cattle 
Nutrition Division, National Dairy Research Institute, 
Karnal (Haryana)-132 001 
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‘Hall of - 


HE thrill and joy of 

learning and knowing 
celestial objects in the 
heavens is a never-ending 
process. More so, when 
you see celestial bodies 
through the eyepiece of a 
telescope. Last year, which 
was celebrated as the 
International Year of 
Astronomy, millions of 
people round the globe 
had a peek at the stars and 
planets through telescopes 
thanks to the Galileoscope 
programme. 

The Regional Science 
Centre & Planetarium at Calicut also 
organized a variety of activities during 
TYA-2009 such as road side astronomy, 
astro exhibitions, telescopic making 
workshops, teacher training 
programmes, astronomy 
demonstrations, sky observations, 
eclipse observations and much more. 
A part of the National Council of 
Science Museums (NCSM), the RSC & 
Planetarium, Calicut also recently 
threw open a 4100 sq ft gallery titled 
“Hall of Astronomy”. This Gallery was 
inaugurated on 7 March 2010 by Shri 


T. K. A. Nair, Principal Secretary to the 
Prime Minister of India. 

The astronomy gallery is divided 
into four subsections: 

1. Pre Telescopic Era 

2. Post Telescopic Era 

3. Sun & Solar system 

4. In Search of Cosmic Truth. 


The pre telescopic era takes us 
through antiquity when astronomers 
were mostly thinkers, philosophers 
and mathematicians. They tried to 
understand the heavens through the 
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logic of daily experiences. They 
imagined various models of the 
universe and the solar system. While 
Aristotle was for Earth-centric universe 
(popularly called geocentric universe), 
Ptolemy explained the complex 
motions of the planets through 
epicycles, having a dogmatic 
assumption that all the heavenly 
motions can only occur through a 
perfect curve or a combination of such 
curves, which was the circle. 
Copernicus was a revolutionary to 
propose the heliocentric concept. 

From thinkers, slowly the trend 
drifted towards accurate observations 
and analysis. The champion among 
them was Tycho Brahe. His young 
assistant was Johannes Kepler who 
carried out a thorough analysis of the 
master’s observed data for 16 years 
resulting in the three laws of planetary 
motion. But a physical basis for these 
laws had to wait long, till Sir Isaac 
Newton came up with his theory of 
gravitation. Ancient Indian 
astronomers have also contributed a 
lot to the vast pool of astronomical 
knowledge. Many slokas in Sanskrit are 
testimony to this fact. 

The post telescopic section starts 
with homage paid to the architect of 
modern science, Galileo Galilee, who 
took the revolutionary step of pointing 
the telescope to the sky and observing 
the details of heavenly objects. This 
stopped the process of guessing and 
imagining thereby paving the way for 
experimentation in studying and 
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Shri T.K.A. Nair, Principal Secretary to the PM, ona round of the gallery (above); 
Internal structure of the sun (right); 

Visitors take a look at a model depicting Aristotle's view of the universe (below); 
Children peering through telescopes provided as part of the Galileoscope f 
programme (below right). 


understanding science. That one act 
gradually changed our perception of 
the universe. Further, in this section 
there are models showing how a 
reflector or a refractor works. Modern 
telescopes are based on technological 
development. Adaptive optics and 
active optics are common 
terminologies among professionals. 


There is an exhibit highlighting the 
principle behind these concepts. Radio 
telescope has opened a new window 
to the universe. Some celestial objects 
may not be observable in visible light 
but can be detected using radio 
telescope. A working model of a radio 
telescope gives us insight into the 
working of these instruments. 


Next, in the section of sun and 
solar system, topics relating to 
celestial events as observed from earth 
and facts relating to sun and solar 
system are highlighted. There are 
exhibits showing the effects of 
Precession and Nutation. The eclipses, 
transit and occultation are very 
dramatically exhibited through a 


Transit, Occultation and pses 
This interactive exhibit helps the visitor understand the phenomenon behind these 
events. A transit occurs when a celestial object is seen to cross across the visible 
disc of another celestial object. Examples include the crossing of planets Mercury or 
Venus across the visible disc of the Sun. Further the satellites of Jupiter cross across 
the face of the parent planet. 

Occultation occurs when a celestial object hides behind another celestial object 
for certain duration of time. The former is said to be occulted by. the latter. Examples 
of this phenomenon are the occultation of Venus by Moon, or the occultation of 
bright stars by a planet of Moon and so on. 

Eclipses are well known phenomenon. All of us know that there are two types of 
eclipses — the solar and the lunar. These are shadow games played by celestial 
objects. 
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looking through his 
telescope (above); 
Be an astronaut (left); 


Sextant as per original 
__. design of Astronomer 
___ Tycho Brahe (bottom). 


A model showing Galileo 


participatory exhibit where people can 
play and learn the cause of these 
phenomena. An animated model of the 
sun discloses its internal structure. An 
electro mechanical model of the solar 
system (also called an orrery) shows 
how the planets move 
around the sun. There is 
also an exhibit that shows 
visitors how much he/ 
she weighs on different 
planets. Further, near the 
entrance of the gallery, 
there is a working 
Foucault pendulum 
whose plane of 
oscillation changes with 
time. This in effect proves 
that the earth is rotating. 

In the last 
section, there is a 
working exhibit of a 
pulsar and an exhibit 
on astronomical 
Spectroscopy. 
Further, there is an 
Astro Quiz corner 
where one can test 
their knowledge in 
} astronomy. Also 
there is a kiosk 
giving career options 
in this field 
oy nationally. Using the 
_ interactive graphical 
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A model depicting Kepler's laws 


user interface visitors can learn about 
various institutes in India where students 
can pursue studies in astronomy and 
astrophysics. They can also learn about 
the eligibility requirements and 
admission procedures. 


Mr V. S. Ramachandran is Project Coordinator, 
Regional Science Centre & Planetarium, Near Jaffer 
Khan Colony, Planetarium Road, Calicut, Kerala-673006 
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OT only in Bengal’s arena of transcendental 

culture and heritage, Rabindranath Tagore, the 

peerless Nobel laureate spread his iridescent, 

omnipresent spectrum of literary genius in all 
the segments of Indian psyche. However, few would know 
that apart from the fragrant greenery of literary excellence, 
Tagore had also dabbled in popular writing on several 
scientific topics, too. 


Tagore’s childhood home 


Tagore had the 
capacity to denote 


iuyUG WHI D.U. PIUHUTUITUUTD AE 
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RABINDRANATH 
TAGORE 


Literary Giant With Scientific Bent 


As the nation celebrates the 150" birth anniversary of the great. 
intellectual — Rabindranath Tagore — we catch a glimpse of 
his deep understanding of science, which is reflected in many 


of his poems. 


KOUSHIK ROY 


Although Bengali literature is replete with the writings 
of a galaxy of popular science writers like Acharya Ramendra 
Sundar Tribedi, Akshay Kumar Dutta, Acharya Prafulla 
Chandra Roy, Jagadananda Roy, and Acharya Jagadish 
Chandra Bose, by dint of his inquisitive insight and cerebral 
prowess, Rabindranath Tagore easily emulated them to 
convince the laypersons about the intricate facts and 
inventions of science. 

The palatial, ancestral house at Jorasanki, that nurtured 
waves of socio-cultural Renaissance within the British- 
occupied Bengal, also baptized the juvenile soul of 
Rabindranath into the wonderful world of science and 
technology. The person who ignited the sparks of science 
within Rabindranath was his science teacher - Sitanath 
Ghosh, an enthusiastic scholar in the physical sciences who 
was repeatedly recollected by Tagore in _ his 
autobiographies — Jiban Smriti (Remembrance of Life) and 
Chhelebela (The Childhood). 

Through homely experiments carried out by Sitanath, 
the child Rabindranath came to learn about the boiling of 
milk, emission of steam and conduction of heat. Being 
encouraged by Tagore’s illustrious father and one of the 
pioneers of the monotheist Brahmo religiosity in Bengal, 
Maharshi Dabendranath Tagore, Sitanath Ghosh used to 
contribute articles on general science in lucid language in 
the periodicals Hindoo Patrika and Tatvabodhini. These writings 
inspired Rabindranath to show interest in scientific 
applications, and due to which he urged his son 
Rathindranath to go overseas and learn technical 
agriculture. Rabindranath also introduced the scientific way 

‘ding silk worms and producing silk (sericulture) in 
niketan. 


tries to fashion the rapport among 

ture, science and philosophy by exploring 

cosmic order of heavenly bodies in many of 
nis songs and poems 


Feature Article 


He tells us about the possible existence of thousands of solar 
systems like the Antares star with its diameter of an 


overwhelming 39 crores of miles. 


Rabindranath got his primary lessons in science from 
Sitanath Ghosh who had astonished everyone by setting up 
a magnetic healer with 6000 ft. copper wire and galvanized 
battery at 54, Mechhua Bazaar Street in central Kolkata, to 
cure people of rheumatism and arthritis with the help of 
magnetic induction. Sitanath also crafted a weaving mill, 
wheat-flour grinding machine, mechanical plough and 
making of sepia-ink. During his association with the 
countrywide “Swadeshi” movement against the autocratic 
announcement of the partition of Bengal by Viceroy Lord 
Curzon, Tagore urged the manufacture of such indigenous 
machines and tools to alleviate the country’s reliance on 
foreign-made scientific products and to increase the 
importance of science education as well as applications in 
India. 

That was why he greeted Acharya Prafulla Chandra 
Roy for his dexterity in chemistry and his formulas of soaps, 
detergents and phenyl in his celebrated institution - “Bengal 
Chemical”. He envisioned it as the Bengalee youth’s self- 
reliant stride boldly along with the global changes in the 
world of science and technology. Tagore’s establishment 
of the organization — Shriniketan — within the premises of 
Shantiniketan to impart skill to rural women in cottage 
industries and entrepreneurship was also inspired by the 
thought of scientific innovation in Bengal. 

Rabindranath Tagore was deeply inspired by the 
epochal theory of Creative Evolution of living beings 


He showed his 
avid interest «, 
for Africaas 
the place of 4 
origin of the ~~ 
human species 
about which 


* 


revolutionary 
poem — 
“Africa”. 


He always 
wondered at 
the peerless 
existence of 
atoms as the 
base of the 
creation of this 
vast universe. 


propounded by the French scientist and thinker Henri 
Bergson. The French intellectual said: “We change without 
ceasing and the state itself is nothing but Change.” In this 
context, Tagore went through The Origin of Species By Means 
of Natural Selection by Charles Darwin and Philosophique 
Zoologique by Jean Baptiste Lamarck. Being curious about 
the theory of human evolution, Tagore delved deeper into 
anthropological texts to follow the advent of the Modern or 
Cro-Magnon man, from his primitive and Paleolithic lineage 
of Peking men or Neanderthals. 

He showed his avid interest for Africa as the place of 
origin of the human species about which he hinted in his 
revolutionary poem — “Africa”. He had composed it to 
oppose Italian invasion in Abyssinia (now Ethiopia). The 
chaotic state of a heated, gaseous and nascent Earth, after 
her post Big Bang separation from the greater body of the 
Sun, as a smaller mass of gas and her subsequent 
condensation of water vapour to form oceans and seas are 
allegorically stated in this poem: 


“Tn those turbulent days of constant convulsion by the 
Creator; 

O Africa, you were snatched and grabbed by the wavy 
arms of the furious seas.” (Translation by self) 


Rabindranath was always fascinated with the 
progressively astronomical theories of the genesis of the 
Universe and its celestial bodies, which were elucidated in 
the treatises of Aryabhatta, Copernicus, Tycho Brahe, 
Galileo and Johannes Kepler. Tagore tries to fashion the 
rapport among literature, science and philosophy by 
exploring such cosmic order of heavenly bodies in many of 
his songs and poems: 


“Akaaskh bhara surya taara 
Viswa bhara praan 
Tahaari Majhkhaane 
Ami Payechi Mor Sthan” 


(The sky is filled with sun and stars. Life spreads in the 
entire Universe. I secure my place among them—+translation 
by self) 

While being a believer in the divine form of the sun, as 
found in the Vedas, Tagore was also aware of the heliocentric 
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theory - the sun as the core of this solar system. Such 
interminable might of the sun to originate and to nurture 
all the life forms is praised by Rabindranath: 


“He bijoyi veer, naba jibonero prate 
nabino ashar kharga tomar haate” 


(O valiant warrior! At the dawn of new lives, you are 
wielding the cutlass of new hopes — translation by self) 
Rabindranath’s spectacular work on astronomy and 
physics of matter is “Vishwaparuchaya” (Introduction to the 
Universe), which he dedicates to the celebrity Bengalee 
scientist Satyendranath Bose. In this grand work, Tagore 
blends his literary prowess with scientific facts and figures to 
make them more attractively readable, as opposed to formula- 
oriented texts. He revealed that he had been inspired about 
sky-viewing at night by his father while holidaying at 
the Dalhousie Hills. He also went through astronomical 
titles composed by Laplace, Robert Boyle and Newcombs. 

In this book, Tagore says that the mighty sun, as the 
universal creator and sustainer of energy, does not let us 
know about the constant tempest of fusions of plasma 
particles when it rises like a golden dish in the east, daily, 
just behind the mango groves. At dawn, he compares the 
light beams and light years as “royal messengers” which 
make the earth feel the presence of solar beams after eight 
and half minutes of sunrise. The light beams are delineated 
by Tagore as the compendium of multiple waves of sub- 
atomic particles like photons and tachyons. The solar beam’s 
spectrum is beautifully compared by him with the seven— 
coloured, tail-feather of a dancing peacock or with a regal 
chandelier, having tinted, glinting glass, pieces. 

The radioactive Gamma and Beta rays were renamed 
as Akaashvani, the message from the sky by Tagore. He also 
christened the national radio centre with that name, 
pointing at those long and short waves that have been 
relaying programs from radio-stations to radio-sets. 
Rabindranath pays tribute to the German physicist Wilhelm 
Conrad Roentgen by writing about the X-ray, which he calls 
a penetrative light that discloses our skeleton by crossing 


Tagore with Karel Hujer, an astronomer 


into the cover of our skin. The ultraviolet ray and infrared 
ray are renamed in articulate Bengali by Tagore as “Beguni 
Paarer Aalo” and “Laal Ujaani Aalo”. 

He writes that “Sodium gas” entraps the solar beam 
within the Sun’s photosphere and the sun contains all the 92 
elementary matters that are available in this planet. 
Rabinbranath informs that the gemstone ruby absorbs all 
the colours of the spectrum, except the red, for which it 
gains that colour itself. If all the mortal objects were used 
to suck up all the solar colours, the entire world would 
have been dark. Tagore describes atom as the most 
fundamental of all particles, which if arranged side-by-side 
would occupy only one inch of space. 

The positive and negative attributes of both electron 
and proton particles within the nucleus of an atom and 
atomic structure of hydrogen are lucidly elaborated by 
Tagore. He mentions the neutron as “samya-dharmi” or 
having egalitarian value. Stating about the nucleic structure 
of an oxygen atom, Tagore compares the negative aspect of 
electron with ladies and positivism of proton with males. 
He further jokes - a family becomes too much masculine if 
ladies are prohibited to enter there. Any atom without any 
electron would be like that. He also compares protons and 
electrons with bear-charmers and chained bears that are 
compelled to be guided by those charmers. 
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In Vishwa Parichaya, Rabindranath 
shows the importance of radioactive 
elements like Pitchblende, Radium, 
Polonium, Thorium and Actinium by 
paying tribute to their discoverers — 
Henri Becquerel, Marie Curie and Pierre 
Curie. While bantering at those particle- 
emitting and self-decaying matters as 
persons who have been forsaking 
their castes (jaat-khowabar dal) 
Rabindranath realizes that such 
radioactive matters would adopt a 
leading role to germinate nuclear power 
in future. 

Rabindranath divides the Vishwaparichay into five 
chapters - Paramanulok (atomic world), Nakshatralok (the 
stellar world), Sourajagata (solar system), Grahalok 
(planetary world) and Bhulok (the earth). He states that the 
earth’s weight equals the mass of 23 Mercury planets. He 
lucidly describes the thick, blanket-like layer of carbon gas 
over Venus as “angarik gas” (angar being the Sanskrit word 
for carbon). He describes that the innermost rocky layer of 
planet Jupiter extends up to 22,000 miles. Its upper layer of 
snow is thick upto 16,000 miles. 

The gravitational circle around each solar planet is 
interpreted by Rabindranath as “Bipader gandi” — the barbed 
borderline of danger. He says that any satelite that enters 
into that circle of massive pull, turns inflated and oval in 
shape. Then that satellite begins to break into fragments, to 
be turned, into planetoids. The formation of mountain 
ranges within the nascent earth is compared by Tagore with 
wrinkled lines on any old person’s face. 

He had the capacity to denote unique, vernacular terms 
to scientific objects and happenings. So, the expanded corona 
of the sun made of helium gas, which is visible during the 
Solar Eclipse, is named by him as “kiritika” - the Solar 
Crown. He also renames Helium as “saurak” — the solar 
gas, Cosmic Ray as “akasmic rashmi” (sudden ray), and 
light-years as “alo-chalaar maap” (measurement of light’s 
locomotion). 

He calculates that a light-beam cruises about 5 lakhs 88 
thousand crores of miles in 366 days. He compares the 
Andromeda galaxy with an ever-rotating cartwheel. 
Rabindranath describes the structure of radio-telescope as 
a combination of photographic lens and deciphering 
machine (barnalipi-yantra). 

He tells us about the possible existence of thousands 
of solar systems like the Antares star with its diameter of 
an overwhelming 39 crores of miles. Compared to those 
systems, the sun is a mere middle class star with its 
diameter of 8 lakhs 64 thousand miles only. He pays respect 
to the massive gravitational pull among all the objects 
which he also mingles with his tribute to divinity in one 
of his songs: 


Taba naam loye surya taara 
Asima Shunye dhayichhe 
...Graha hote grahe chhayichhe 


(The sun and heavenly bodies are speeding towards infinite 
space, by taking your holy name — Your fame is being spread 
from planet to planet — translation by self ) 


Rabindranath Tagore with Einstein 


Tagore calculates that a light- 
beam cruises about 5 lakhs 88 
thousand crores of miles in 366 
days. 


Rabindranath, like an astute 
astronomer, simplifies the intricate 
cosmic theory of Sir James Jeans and 
Giodarno Bruno to discuss about the ever- 
expanding, spherical universe. He 
mentions the Star Algol in the Perseus 
Constellation, the photoelectric pulse of 
Cepheid stars, like the pulse felt at our wrist’s radial artery 
and a new star, Lacerta which he renames as “Godhika”— 
the big lizard. The quasars, pulsars and Red Giant Star 
within Orion (kaalpurush) are noted by Tagore. 

He compares the distance between the earth and the 
sun with the connection of nerves with our brain. He 
simplifies the measurement of the sun’s diameter by stating 
that 110 earths, if posed side by side can cover that distance. 
Rabindranath compares the 24-hour rotation of the earth 
around her axis very s‘mply with a potato through which 
an iron stick is run. 

He also makes an elaborate observation about solar 
spots, which he describes as the huge vortices on the upper 
solar layer through which heated gas has been constantly 
spiraling out. He also says that the nature of global climate 
varies according to the ups and downs of the sunspots. 

Rabindranath Tagore was a close associate of Acharya 
Jagadis Chandra Bose, the ace botanist who proved that 
plants have lives. Tagore followed many experiments on 
plants by Acharya J.C. Bose, especially on Lajjabati (Mimosa 
pudica) and Banacharal, with the help of his two invented 
tools Crescograph and Resonant Recorder. Tagore’s faith 
in Acharya Bose’s experiment was manifested ir his advice 
to Shantiniketan ashramites to carry on with the 
afforestation programme and sowing the seeds (Halkarshan) 
ceremony. 

Rabindranath also encouraged Jagadananda Roy, a 
teacher of science in Vishwabharati during its formative 
years, to script popular articles on the utilities of our green 
friends. Tagore’s passion to preserve our dwindling 
ecosystem and sustain vegetation is embodied within the 
little boy character — Balai — in one of his short stories. Balai 
always felt the shimul tree and the blades of green grasses 
within the courtyard of his uncle as integral parts of his 
juvenile soul, just as Tagore regarded the old and shady 
chhatim tree in Shantiniketan. 

Rabindranath never denied the theory of the distant 
possibility of an extra-terrestrial, alien life. He always 
wondered at the peerless existence of atoms as the base of 
the creation of this vast universe. While talking about the 
first cell - Protista - Tagore wonders how impeccably every 
cell concentrates energy of survival into its mitochondria — 
the powerhouse of cell — to enrich itself. 


Mr Koushik Roy teaches at the Abeshkuri High Madrasah (H.S.), Vill. 
Sabarandighi, PO Sarbamangala, P.S. Gangarampur, Dist. Dakshin Dinajpur, 
West Bengal-733124 
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UR actions make each one 
of us unique. Going a little 
deeper into what makes an 
action to occur, it dawns 
that every single action is preceded by 
a thought. Deeper still, 
it seems that thoughts 


arise due to physical 
2 sensations that 
¥ stimulate the human 
4 ye body. Well, the human 
) mind can also create 
sensations in the body 
‘ ‘ through what we 
yy \ imagine, which in turn, 
/ may generate thoughts. 
f 40 ™ Now what would 
“yt happen if our mind 
were haunted by weird 
thoughts? Surely, our actions would 
then become weird and unacceptable 

to the so-called real world. 

This is what happens to the victims 
of a mental disorder, popularly called 
schizophrenia, who have a seriously 
disintegrated thought process. 
Affecting about one percent of the 
human population, the thought process 
of the victim manifests itself as spine 
chilling paranoid or bizarre delusions 
and fearful auditory hallucinations. 
Responding to such delusional 
thoughts, the action outcome is in the 
form of disorganized speech and 
absurd behaviour with complete 
disconnection from the world we live 
in. Paul Valery has indeed rightly said 
that, “a man who is ‘of sound mind’ is 
40 


UNMET HEALTH NEEDS 


Potosi of SOhIZOphrenia 


Love works wonders. With no foolproof cure, the trauma of schizophrenia 
“cnn nse tough ont a ar os 


‘reintegrate the victims into society. 


one who keeps the inner madman 
under lock and key.” 

Derived from the Greek words, 
skhizein (to split) and phren (mind), 
the term ‘schizophrenia’ was coined by 
Eugen Bleuler in 1908. It was first 
described bys 
Benedict Morel in 
1853 as a mental 
illness affecting 
teenagers and 
young adults. The 
term dementia 
praecox was used 
in 1891 by Arnold 
Pick that means 
‘early dementia’. 
Later in 1893 Emil 
Kraepelin also 
described 
dementia praecox 
as a disease of the 
brain, a form of 
dementia that affected young adults. 


Eugen Bleuler 


Shocking Symptoms 

The onset of symptoms, typical of 
schizophrenia, occurs in young adults, 
commonly in the age group 16-32 
years. Late adolescence and early 


It ultimately rests with the 
‘sane’ individuals of the family 
and society as a whole to 
remove the stigma associated 
with schizophrenia and 
accept their less fortunate 
brothers and sisters suffering 
from this disorder as an 
integral part of family 
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adulthood are peak years for the onset 
of schizophrenia, as these are the 
formative years critical to one’s social 
and vocational development. Thus, 
what most parents might mistake as 
teenage problems could actually be 
signs of a serious mental 
disorder, which is why 
immediate medical help is 
necessary. Normally, young 
adults who develop 
schizophrenia experience non- 
specific symptoms like social 
withdrawal and_ general 
irritability before the actual 
symptoms of psychosis begin to 
show more prominently. 

Commonly, schizophrenics 
experience hallucinations in the 
form of hearing strange voices. 
The disordered thought process 
also gives rise to a host of 
delusions that have devastating 
effect on the social lives of 
schizophrenics. Delusion a fixed wrong 
belief could be of various types. A 
bizarre delusion is one that is not only 
very strange but its occurrence is 
almost impossible. For example, a 
schizophrenic person may have a 
delusion that some parts of his/her 
body have been removed by strange 
beings or the world is coming to an 
end. 

A non-bizarre delusion, on the 
other hand, could be possible but for a 
normal individual the belief is surely 
mistaken, like an unfounded belief of 
being under constant police 
surveillance. A delusion could also be 
a reflection of one’s mood like the grim 
thoughts of rejection by all while being 
in a state of depression or having 
strange manic thoughts like being the 
Prime Minister of the country. A 
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schizophrenic may also strongly 
believe that he/she has special powers 
or abilities and is a famous personality. 

Some of the common delusions 
that most schizophrenics experience 
include the false belief that some 
external force or an unknown person 
is controlling their thoughts and 
feelings. Called the ‘delusion of 
control’, victims of such a delusion feel 
helplessly imprisoned and have 
absolutely no control whatsoever over 
their bodily movements. Such 
unfortunate victims are constantly 
troubled by the false belief that their 
thoughts are being heard aloud or 
someone is trying to insert/remove 
thoughts from their minds. Most 
schizophrenics also have a very 
disturbing delusion that other people 
can know their thoughts. 

Another common delusion that 
schizophrenics, and even most 
otherwise normal persons, have is the 
‘delusion of infidelity’ that makes one 
strongly believe that one’s spouse or 
lover is having an affair. On the 
contrary, some victims may suffer 
from ‘erotomania’ that makes them 
believe that another person is in love 
with him or her. 


MRI scans of 28-year-old 
male identical twins 
showing the enlarged 
brain ventricles in the twin 
with schizophrenia (right) 
compared with his well 
brother (left) 


The victims of this mental 
disorder may also have a ‘delusion of 
guilt’, due to which they hold 
themselves responsible for a crime 
they have never committed or 
consider themselves the cause of a 
natural disaster like earthquake or 
floods. Similarly, such persons may 
wrongly believe that an 
environmental event may have a 
special message for them. Other 
delusions that ruin the lives of 
schizophrenics include the belief of 
being cheated, harassed or attacked by 
others. This delusion plunges the 
victim in a state of constant fear from 
the unknown ‘other’. 

Schizophrenics may also suffer 
from chronic depression and anxiety 
disorder, besides some of them being 
under the grip of substance abuse. Due 
to their inability to take good care of 
themselves, many victims suffer from 
physical health problems and remain 
unemployed. A disorder in thinking 
invariably results in social isolation. 
In some cases however, victims 
become mute and remain motionless 
in bizarre postures, which is a clear- 
cut sign of a condition called 
‘catatonia’. 


DEVELOPMENT OF ORIGINS OF SCHIZOPHRENIA 
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Diagnosing Schizophrenia 
Schizophrenia affects :aen and women 
equally. It rarely occurs in children, but 
awareness of  childhood-onset 
schizophrenia is increasing. The risk is 
highest for an identical twin of a person 
with schizophrenia. A young adult 
having an abnormal behaviour is 
confirmed to be a case of schizophrenia 
based on the victim’s self-reported 
experiences and abnormalities in 
behaviour reported by family 
members and friends. Psychiatric 
assessment basically includes a 
psychiatric history of the disorder in 
the family and development of typical 
symptoms ascertaining the possible 
factors that might have triggered the 
disease. No laboratory tests are 
conducted for substantiating the 
diagnosis as the observed behaviour 
itself is quite typical of this mental 
disorder. 

The most widely used 
standardized criteria for diagnosing 
schizophrenia is based on the 
American Psychiatric Association's 
Diagnostic and Statistical Manual of 
Mental Disorders, version DSM-IV-TR, 
and the World Health Organization’s 
International Statistical Classification of 
Diseases and Related Health Problems, the 
ICD-10. The latter criteria are 
typically used in European countries, 
while the DSM criteria are used in the 
United States and the rest of the 
world. 

The three diagnostic criteria 
generally accepted for diagnosing 
schizophrenia are: the presence of at 
least two characteristic symptoms 
(delusions, hallucinations, 
disorganized speech, disorganized 
behaviour, catatonic behaviour); the 
presence of social/occupational 
dysfunction that makes the victim 
unable to carry out normal work where 
interaction with family members, 
friends and colleagues is important, 
and the presence of above symptoms 
for at least six months. 

The symptoms of schizophrenia 
are quite typical, although psychotic 
symptoms are also present in other 
mental disorders, like bipolar 
disorder, personality disorder, and 
drug-induced psychosis, while non- 
bizzare delusions are present in social 
anxiety disorder. Similarly, the 
symptoms of obsessive compulsive 
disorder are different from the 
delusions of schizophrenia. 
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SENSES 


Analysis of brain functioning with 
Positron Emission Tomography (PET) 
has shown that a lowered frontal lobe 
activation of the brain during a 
working memory task poses the risk 


of increased activity of a 
neurotransmitter called ‘dopamine’ in 


PET booge 


the synaptic junctions where neurons 
meet. Besides the frontal lobes, 
functional differences in the brain 
activity of schizophrenics also occur in 
the hippocampus and temporal lobes. 
Similarly, MRI and other brain imaging 
technologies have today revealed the 
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Certain genes 
linked to an 
increased risk of 
schizophrenia 
have been found, 
which produce 
defective 
proteins that play 
a crucial role in 
altering the 
neural 
signalling. 


clear-cut differences in the brain 
activity of schizophrenics. 

The brains of people with 
schizophrenia also look different than 
those of healthy people. Thanks to 
these imaging technologies, 
differences in the size and structure of 
certain areas of the brain in 
schizophrenics are clearly known 
today. MRI studies have shown that the 
volume of the whole brain and the 
hippocampus region are markedly 
reduced in schizophrenics, while the 
fluid-filled cavities at the center of the 
brain, called ventricles, are larger in 
schizophrenics as compared to healthy 
individuals. 


Cause Factors 

Besides being genetically inherited, 
this disorder is also found to be 
triggered by some_ traumatic 
experiences during early adult life. It 
is now also known that prenatal 
exposure to infections increases the 
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thus plays havoc 
in the thought 
process, typical 
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risk for developing schizophrenia later 
in life. Besides, childhood experiences 
of abuse or trauma are also serious risk 
factors for developing schizophrenia. 
Unsupportive parenting where 
children develop strained 
relationships with parents also 
contributes to an increased risk of this 
disorder. 

Certainly, there occur discrete 
biochemical changes in the brain cells/ 
neurons of the victims that result in 
altered neurochemistry which is the 
hallmark of disintegrated thought 
process. The network of neurons that 
is spread all over the human body 
basically comprises billions of 
interconnecting neurons that pass on 
the neural message from one cell to the 
other in the form of specific 
neurochemical signals, which are 
nothing but biochemical molecules 
called ‘neurotransmitters’. These 
substances allow brain cells to 
communicate with each other, and are 
released in very precise amounts at the 
junctional points where the dendrites 
of one neuron intersect with the axon 
terminals of another neuron. One such 
neurotransmitter is called ‘dopamine’, 
which plays a crucial role in brain 
chemistry. It is the excessive production 
of dopamine that disturbs the flow of 
information through the neural wiring, 
and thus plays havoc in the thought 
process, typical of schizophrenia. 

Many different genes seem to be 
involved in the abnormally raised 
activity of dopamine in the neurons. 
Certain genes linked to an increased 
risk of schizophrenia have been found, 
which produce defective proteins that 
play a crucial role in altering the neural 
signalling. Rare deletions or 
duplications of tiny DNA sequences in 


Feature Article 
A Rare Accomplishment 


It is quite astonishing that a person 
diagnosed as schizophrenic during 
college years has the interest to continue 
his studies, so much so that in later life 
he is admired for his rare talents in the 
field of mathematics and is awarded the 
Nobel Prize for his unique contributions 
to the field. This man was none other 
than John Nash, a well acclaimed US 
mathematician, a victim of schizophrenia, 
who won the 1994 Nobel Prize in 
Economics. His life has even been 
depicted in a film, A Beautiful Mind. 


John Nash 


these genes make them alter their 
expression, thus causing the production 
of a defective variant of the normal 
protein. It is understood today that 
there is an increased production of 
dopamine receptor D,, also known as 
D2R, which is a protein encoded by the 
DRD2 gene. This is known to give rise 
to the positive symptoms of 
schizophrenia. Therefore, most anti- 
psychotic drugs cause the D, blockage 
or have dopamine blocking effect. 
However, newer anti-psychotic drugs 
also affect the production of another 
neurotransmitter called serotonin. 
Indian scientists have made a mark 
in unravelling the genetic basis of 
schizophrenia, thanks to the efforts of 
Dr Samir K. Brahmachari, Director- 
General, CSIR and his team comprising 
scientists at the Institute of Genomics 
& Integrative Biology (IGIB), New 
Delhi who in 2003 identified a mutation 
in a gene named ‘synaptogyrin I’ 
(SYNGR 1. gene), sitting on 
chromosome 22, which subtly alters the 
neural signaling pathway and increases 
individual susceptibility to 
schizophrenia and bipolar disorder in 


the Indian populations. The SYNGR1 
gene has been found to be associated 
with presynaptic vesicles in neurons 
and plays a crucial role in transmitting 
of neural messages. Based on this novel 
finding, a US patent on ‘Novel Primers 
for Screening Schizophrenia and a Method 
Thereof’ was granted in 2004. Similarly, 
another gene called ‘MLC1’ has also 
been associated with these mental 
disorders, which also suggests the 
likely involvement of a common 
pathway in the etiology of these 
disorders. 

Glutamate is yet another 
neurotransmitter. Studies have shown 
that there is a reduced function of the 
glutamate receptor in schizophrenics. 
Abnormally low levels of glutamate 
receptors are found in postmortem 
brains of the victims of this disorder. 
Substantiating this, it has been found 
that glutamate blocking drugs can 
mimic symptoms of schizophrenia. 

Persons at high-risk of developing 
this disorder include those having a 
family history of schizophrenia and 
undergoing some psychotic experience. 
Psychological treatments and 
medication seem to be effective in 
reducing the chances of such ‘high-risk’ 
people to develop full-blown 
schizophrenia. 


Traumatic Treatment 

First introduced in the 1930s, 
electroconvulsive therapy (ECT), also 
called electroshock treatment, has been 
a common psychiatric treatment in 
which seizures are electrically induced 
in anesthetized patients for therapeutic 
effect. This treatment is, however, 
rarely used as a first-line treatment for 
schizophrenia and is only considered 
after long, unsuccessful treatment with 
anti-psychotic drugs. 

Another shock therapy commonly 
used in the hospitals during the 1940s 
and 1950s was ‘insulin coma therapy’. 
This psychiatric treatment involved the 
injection of large doses of insulin that 
induced symptoms of reduced blood 
sugar (pallor, perspiration, salivation, 
restlessness) and resulted in coma if the 
dose of insulin was high. Horrifyingly, 
patients were subjected to several 
comas with reducing dose of insulin, 
before the treatment was stopped. It is 
no longer practised now. 

Psychosurgery or neurosurgery 
for mental disorders was first 
introduced in 1930s. It basically 
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involved the operation, under general 
anaesthesia where a small piece of 
brain tissue was destroyed or removed 
by thermo-coagulation, freezing, 
cutting or using radiation. Another 
neurosurgical method to treat 
schizophrenia has been ‘deep brain 
stimulation’, where specific areas of the 
brain are stimulated with implanted 
electrodes. Although patients do show 
improvement in their symptoms after 
neurosurgical treatments, these 
methods are not recommended. 

Special class of drugs called as 
anti-psychotic drugs help in the 
treatment of schizophrenia, as they 
work by suppressing dopamine activity 
inside the neurons. It was in 1950 that 
the drug chlorpromazine — the first 
drug developed with anti-psychotic 
action — was synthesized. This drug 
indeed brought a_ revolutionary 
advance in the treatment of 
schizophrenia, as hospitalization could 
be avoided and social rehabilitation of 
such persons could be done to a great 
extent. Chlorpromazine works on 
several receptors on neurons, blocking 
the activity of neurotransmitters that 
act by binding to those receptors. The 
side effects of this drug include 
sedation, constipation, hypotension 
and restlessless. Long term or high dose 
use of the drug can cause involuntary, 
repetitive body movements or tremors 
called ‘tardive dyskinesia’, a condition 
that is reversible. Similarly, 
another drug group, which blocks 
dopamine function, is called 
‘phenothiazines’, which can reduce 
psychotic symptoms. 

Today, however, there are more 
effective anti-psychotic drugs 
available. Clozapine is the first of 
atypical anti-psychotic drug used in the 
treatment of schizophrenia first 
introduced in Europe in 1971. Although 
a highly effective drug to treat 
schizophrenia, it unfortunately causes 
a drastic reduction in the number of 
white blood cells, a condition called 
agranulocytosis, which can prove fatal. 
In 1989, the US FDA approved the use 
of clozapine for only treatment- 
resistant schizophrenia, or patients not 
responding to other anti-psychotic 
treatments. However, periodic blood 
testing for patients taking clozapine 
was made essential to monitor the 
adverse effects of this drug on the 
patient. 

(Continued on page 52) 
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660, London. It is the weeknight 
in November with a little 
dampened cobblestones in the 
arrow, twisting _ streets. 
Hansom cabs are on urgent errands, 
rumbling past the elegant tenements 
and majestic houses, all wrapped in 
misty swaths of illuminated fog. A few 
learned men with silver heads have 
gathered at the ‘Gresham College’. 

A conspicuously young man in his 
twenties is giving a lecture on 
astronomy. It is well beyond their 
horizons, delimited by the barriers of 
their wisdom, rendering a bewildered 
audience. And as they listen to him 
speak, they think it would be a good 
idea to create a society to share the 
vastly accumulating knowledge of 
science. With that the Royal Society of 
London is born. 

Since its inception, the Royal 
Society has pioneered scientific 
discovery and exploration. This oldest 
among the scientific academies in 
existence is turning 350 this year. Truly 
international in its outlook, the society 
is celebrating its momentous history 
and achievements through an yearlong 
‘festival of science’ in 2010. 


“Nullius in Verba” 


It is for this the society exists — “nullius 
in verba” — signifying the motto 
meaning in Latin “take nobody's word 
for it.” It demands its members to be 
free from any controls and clans with a 
determination to establish the truth 
through wide experiments. Being 
engraved on its ‘coat of arms’, it has 
remained as a gladiator reflecting the 
scientific endeavour of the society, 
shaping the world as we live in today. 
Garbed as official, with a canton of the 
Arms of England, it has now become 
the ‘United Kingdom’s Academy of 
Sciences’ advising Her Majesty’s 
Government on matters of science. 


N.S. ARUN KUMAR 
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academies in existence turns 350 this year. 


ALL PHOTOGRAPHS COURTESY ROYAL SOCIETY 


Safeguarding the science policy 
and prophesies of the public, it has 
been so, since the middle of the 18'* 
century. Through the outstanding 
stand of its fellows it has also been the 
advisor of the European Commission 
and United Nations on controversies 
involving the materialization of 
precarious science. Celebrities of 
eminence like Isaac Newton, Charles 
Darwin and Albert Einstein up to 
Stephen Hawking have been there as 
fellows, the fellowship remaining its 
backbone and global hallmark. 

The medieval relics are still there 
on the premises of Carlton House 
Terrace, which is hosting a grand 
exhibition on the society’s rich heritage 
dating back to the rampages of absolute 
ecclesiastical authority. The despotic 
defence of the mystical theology was 
much rampant, compelling everything 
to bow before it, including the 
philosophical thought. It was an 
offence to reject the reason of the 
religion, throughout the long interval, 
from the overthrow of the Roman 


Indian Fellows of the Royal Society 


Contrary to popular belief, the first Indian fellow of the Royal Society was not Srinivasa 
Ramanujan, the mathematical genius. The distinction goes to Ardaseer Cursetjee, 
India’s first modern engineer bringing industrial revolution to the gateways of India. 
He was elected as fellow on 27 May 1841. Ramanujan came second in 1918 
followed by J.C. Bose in 1920. It is to the credit of the Royal Society that C.V. Raman 
was elected as its fellow before he was awarded the Nobel Prize in Physics. 
Meghnad Saha, Birbal Sahni, K.S. Krishnan, Homi J. Bhabha, Shanti Swarup 
Bhatnagar, Subrahmanya Chandrasekhar, P Maheshwari, C.N.R. Rao, and M.S. 
Swaminathan are the prominent among the many who have represented the wisdom 


of India in the Society. 
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Empire to the fourteenth century. 
Gloomy gannets of superstitions and 
deep ignorance hung over the clouds 
of Europe, except for the noble 
aspirations of the Italians, 
representing a silver line. Italy was, 
no doubt, the fair land on which rose 
the intellectual sun preluding an 
intrepid pursuit of truth and 
substance. The wealthy inhabitants of 
the principal Italian cities became the 
ardent cultivators of literature and 
philosophy ransacking much of the 
intellectuals from Europe. 

No fewer than 171 Academies and 
Societies were there in Italy at that time 
instituted in the form of independent 
universities. It is interesting to note 
that Galileo was a member of one of 
such Societies, known by the name, the 
‘Lyncean’. However, the much 
celebrated among them was the 
Academy founded in Florence in 1582 
which was for purifying the national 
tongue, publishing a well-known 
dictionary in 1612. Upto this period, 
there was no Academy or institution 
of similar kind either in France or in 
Germany. 

The inception and proposal for 
such an Academy in England was first 
made by Edmond Bolton in 1616, an 
eminent scholar and antiquary of that 
period. King James I was on the throne 
and so Bolton proposed its title to be 
“King James His Academe of Honour” to 
attract his favour. But, the death of the 
king in 1625 put an end to everything 
novel, including this ambitious dream. 


gr ye 


The Queen at the 350th eaten convocation held on 23rd June 2010 (top); Prince William at the convocation where he was made a Royal Fellow of the Royal Society (middle); 
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Following the convocation, the quests had the opportunity to have a first look at the Society's Summer Science Exhibition (above) 


The “Invisible College” 

The ‘Minerva’s Museum’ came next, 
under the patronage of Charles I, but 
rather than for spreading knowledge, 
it was intended for fencing it for the 
noble youth. The aristocratic tendency 
of it was too obvious in demanding 
anybody to be admitted to submit a 
testimonial of his arms and gentry. On 
the other side, France was moving at 
length to follow the stirring example 
of Italy, forming a private society of 
learned men in Paris, deliberately 
choosing the name the “French 
Academy”. 


It was established in 1629 with no 
equivalent across the English Channel, 
a disgrace for the learned Britons. 
Academic gatherings were not 
uncommon in England during that 
time, but none for the discussion of 
scientific subjects. The vacuum 
prevailed for decades, until a group of 
natural philosophers formed an 
“Invisible College” without waiting 
for a royal decree. Samuel Hartlib was 
the pioneer of this, extended through 
Robert Boyle, John Wilkins, Robert 
Hooke, William Petty, Christopher 
Wren and some others. Alchemists, 
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Astronomers and Mathematicians were 
among them, but the purpose was 
common: “acquiring knowledge 
through experimental investigation”. 

Records of the “Invisible College” 
commence from 1646 and there was no 
University in London at that time 
except for the ‘Gresham College’, which 
remained an “unusual institution of 
higher learning”. It was founded in 1597 
under the will of Sir Thomas Gresham, 
forming a platform for the public for 
the frequent voicing of their novel 
ideas. It granted no degrees, nor 
enrolled any students, but played a 
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Gresham College — first home of Royal 
Society (1660-1710) 


major role in the medieval 
enlightenment of the English people. 

Some members of the “Invisible 
College” were there in Gresham 
College as professors, such as 
Christopher Wren lecturing on 
Astronomy and Robert Hooke on 
natural philosophy. The specialty of 
the Gresham College was that it acted 
as a precursor for the invisible college, 
attracting more members to it. 
Everything was in an air of friendliness, 
enacting no rules or boundaries, 
enabling a wide and enriching 
correspondence even from Johannes 
Kepler, Tycho Brahe and other eminent 
scientists. 


The Royal Charter 

In the past, the ‘invisible college’ 
remained truly “ invisible” in the sense 
that it had no official building of its 
own, the members meeting in a variety 
of locations, including their own 
houses and sometimes at the Gresham 
College. At first, they were twelve, but 
the membership expanded over time, 
eventually splitting into two factions, 
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such as the ‘London Society’ and the 
‘Oxford Society’, in 1638 due to the 
traveling inconvenience of its 
members. Among these, the Oxford 
Society was more active to an extent 
remarkable for that period, in an 
attempt to overlay the heavy network 
of theologic dogmatism. 

Initially they had no rules at the 
“invisible college”, but the Oxford 
faction thought that they needed some 
to. orient themselves more 
systematically. “The Philosophical 
Society of Oxford” was the result, as a 
separate institution, but - still 
maintaining links with their 
companions at Gresham College, which 
had turned out to be the regular 
meeting place of the London group. 
The need for a permanent “college” 
was much felt during that period, 
following their survival through the 
infamous English Civil War of 1658. 

The proposal for a structured 
society was first made by John Evelyn, 
in a letter to Robert Boyle dated 3 
September 1659, who wanted it to be a 
learning centre for advanced research 
and discussion on the emerging “new 
science”. Suggestions were also there 
from other members like Abraham 
Cowley and Bengt Skytte raising a 
common expression. Accordingly, a 
“College for the promotion of Physico- 
Mathematical Experimental Learning” 
was decided to be formed in a meeting 
at the Gresham College on 28 
November 1660. 

It had to meet on all weeks and at 
the second meeting it was announced 
that King Charles II had approved their 
gathering through a Royal Charter 
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signed on 15 July 1662. Thus the “Royal 
Society of London” was created, with 
Lord Brouncker as the first president. 
With a second Royal Charter signed on 
23 April 1663, the “coat of arms” was 
granted to the President and to the 
fellows of the Society along with their 
successors. 


The Royal Society Charter granted by Charles II and 
Royal Society mace presented by Charles Il in 1662: 
(inset) Charles II 


The 250th anniversary 
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The Society 

The Royal Charters designated the 
King as the founder of the Royal 
Society, which was for the 
“improvement of natural knowledge”. 
The appointment of the members of the 
society was authorised in the second 
Charter, designating them as the 
“fellow of the Royal Society”. In the 
beginning, there were 98 fellows, now 
known as the “Original Fellows”. 
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The Society was ere by its 
council, which was chaired by the 
president of the society. The members 
of the council and the president were 
elected from the fellows by the fellows. 
The fellows had the right to elect new 
Fellows (still followed as a custom 
today) and also a responsibility of 
financially sustaining the society. 

Even though the king was 
supposed to be the patron, the society 
could not rely on his financial 
assistance and so the 
favour of wealthy nobles 
was necessary for the 
survival of the society, in 
its earlier times. So, many 
of the early fellows of 
the society were not 
scientists or eminent 
intellectuals and this 
inevitable practice 
continued until the 
financial security of the 
society became more 
certain. In May 1846, a 
committee recommended 
the selection of fellows 


Fellows of the Royal purely on_ scientific 
Society and their achievement, delimiting 
enormous contributionsto the members exclusively 
modern science as scientific personalities. 
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The fellows of the Royal Society 
are elected for life, based on their 
“substantial contribution to the 
improvement of natural knowledge, 
including Mathematics, Engineering 
and Medical Science”. Forty-four 
fellows are elected each year and 
currently there are 1,314 in total. The 
fellows gain the right to use the ‘FRS’ 
title after their name, as a prestigious 
icon, rather than a statutory bearing. 

The society also elects three more 
kinds of fellows known as the ‘Royal 
fellows’, ‘Honorary fellows’ and 
‘Foreign Members’. The Royal Fellows 
are from the Monarchy of the United 
Kingdom. People who are ineligible 
to be elected as fellows, but “whose 
election would significantly benefit the 
society” form the Honorary fellows. 
Foreign members are scientists from 
non-commonwealth nations “who are 
eminent for their scientific discoveries and 
attainments”. They also are elected for 
life, but their postnominal title is ‘For 
MemRs’, not ‘FRS’. The elected fellows 
of the society include famous scientists 
such as Isaac Newton, Charles Darwin, 
Ernest Rutherford, Albert Einstein and 
Stephen Hawking. 


The Indian Links 
India has long occupied prominent 
place in the activities of the Royal 
Society, as evident from the historical 
collections of the society. In the 
Register Book of 1663, there is a report 
on how the natives of Coromandel 
vivified their drinks by exposing them 
to the sun and wind. The Brahmin 
observatory in Benares was visited by 
Sir Robert Baker FRS in 1774, revealing 
the geometrical tables used by the 
astronomers there, for predicting 
eclipses of the Sun and the Moon. 
Joseph Dalton Hooker during his 
tenure as President to the Royal Society 
in the 19'* century came to study 
the great equinoctial ‘Sun-dial’ there, 
but only to find it in a sad state of 
disrepair. A reference meridian to 
British Indian was established by 
William Petrie FRS who made it 
possible through his own instruments 
equipped in an observatory at his 
residence in Madras. It was that which 
became “ India’s equivalent of Greenwich”, 
playing a prominent role in 
astronomical aids to navigation 
throughout the 19" century. 

The East India Company 
strengthened its hold on India 
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As part of the Royal Society's 350th Anniversary 
celebrations, an exhibition “The Royal Society: 350 
Years of Science” will feature a number of treasures 
from the Royal Society's extensive collections of archives, 
rare books, artefacts, and portraits 


The inception and proposal for such an 
Academy in England was first made by 
Edmond Bolton in 1616 


following the British colonial 
adventures during the 18" century. 
Better means of transport and 
telecommunication such as railways 
and electric telegraph were coming to 
India demanding accurate physical 
surveys. The ‘Survey of India’ was 
established by the East India 
Company in 1767, which initiated the 
‘Great Trigonometrical Survey (675)’ 
of India, under the guidance of 
William Lambton FRS. 

Modern mapping methodologies 
and scientific surveying methods were 
adopted making it a grand 
technological victory. The name of 
George Everest is also worth 
mentioning. He joined the project as 
Chief Assiste-* C--7-7->~ - SNE gett 
to become | 
GTS, retirin 
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Decoding the Biome 

India was a land of natural novelties 
to the British, inspiring pioneers like 
Warren Hastings FRS to employ the 
European scientific observation 
analysis into the myriad of its 
diversity. Specimens of everything 
that seemed new from the natural 
world were sent to Britain for scientific 
classification and nomenclature. Many 
of them came to the British Museum, 
leading to their artistic renderings and 
publication. 

An early production was ‘Indian 
Zoology’ by Thomas Pennant FRS, which 
came out in 1790. The next was ‘Century 
of Birds from the Himalaya Mountains’ by 
John Gould FRS, one of Britain’s 
foremost ornithologists. It was with 
beautiful hand-coloured lithographs 
and appeared in huge imperial folio 
volumes. Originally it was the 
catalogue of specimens sent from 
Nepal and northern India to the 
museum of the Zoological Society, 
where Gould was the official bird- 
stuffer. Study of Indian flora was done 
under the direction of Sir Joseph Banks, 
the then president of the Royal Society, 
mainly by William Roxburgh, which 


Society demands its members to be free from 
any controls and clans with a determination to 
establish the truth through wide experiments. 


1935 was no exception with an 
emblazoned Royal Society in its 
featured amulets. 

Apart from these distant 
engravings, a ‘true friend of India’ was 
there at the Royal Society, helping the 
country during its formative years of 
independence. It was Patrick Blackett, 
who was the fellow of the Royal 
Society from 1933 and president during 
1965-70. He was met by Shanti Swarup 
Bhatnagar FRS at the Empire Scientific 
Conference in London in 1946, leading 
to an invitation to attend the Indian 
Science Congress which was due on 
January 1947. Nehru was there at the 
Congress and it was the beginning of a 
long friendship. 

Blackett went on to stay for several 
extended visits to Nehru’s Prime 
Ministerial residence in Delhi serving 
as an advisor on military and scientific 
matters. He was there to shape our 
economic growth, education and 
development of atomic energy. In 1972, 
an agreement was made between the 
Indian National Science Academy and 

ibling a large number 
ictivities between UK 
oday the relationship 
ish with a real impact 
al concern. 


s Editorial Assistant, 
dr Children’s Literature, 
‘pus, Palayam, 
Kerala-695034, 
nail.com 


Puzzle Corner 


CHEMISTRY LAB 


Search for names of 15 glasswares found in the chemistry laboratory. They are arranged horizontally, 


vertically and backwards. 


There are three prizes of Rs. 500/~ each for three correct entries. In case there are a large number of correct entries, the prize 


K 


‘a 


winner will be selected through a draw of lots. The decision of the Editor, Science Reporter, will be final. 


Puzzle Corner Last date for the entries to reach us: 30-09-2010 


Science Reporter 

National Institute of Science Communication And 
Information Resources, CSIR, Dr. K.S. Krishnan Marg 
New Delhi-110012 


Contributed by Dr K. Venkataraman, A-T-2, Porkudam Apts, Bypass Road, Madurai-10 


Prize Puzzle 


€ 


5 ES ee a Sa 


BY. OUTING? We MMIC <a ance bucaadeuesstieses oaterdonocdsvtascnensyassaaanstenONmubanncsanacsiiVoussscyansbspsssndssvneHaduensanveseseDesHUNGr ees sis suvaras 
Address Sis (scab Mite: lama pean eataun aay s deuy Sy naae ane nr apeseee ssc ak seas cdaie santas cuss cust chu cusacsnnvs xi nseetecveud sate WenneMe catelauana s 
Mevesterd cndsessevh apesdencvveden bevarsus tseseaCed¥aesoraosevsianodavsastesvusnagsvuaan: Pin} C Ode Maassessceuacec tater eseeeeeeeeem 
Age MNURCIMET as. soddaedenascaspsedene<pdnsecpavebatas+<necsacessesesscpncneanttunvegupestal tes sssse+ SOX3? jreesedsutcecausccspe st ovaseeeer 
Occuption : (J Student (1 Housewife (J Teacher (CD Professional C)Retired ((] Other 
Educational Level: C] Primary (J Secondary CD Graduate C1] Postgraduate 
*Please fill up the questionnaire at the back 
*Please note: Now you can even send your answers on a photocopy of this page. 4 
[hn ap ee ee ey ttee Ca OT fee fees (eee Seer tae aoe aoe aoe ee oe a 
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Puzzle Corner 


SYMBOLIC PUZZLE 


Symbols of 14 chemical elements have to be filled in the grid with help of given clues. Each symbol contains only one 


letter. 


1. Anon-metallic element 
burning with blue flame and 
suffocating smell 


2. Ahard gray metallic element used 
for strengthening some steels 


3. A gaseous element essential to plant 
and animal life and helps in burning 


4. Anon-metallic element of halogen 
group forming a violet vapour 


5. Anon-metallic element extracted from 
Borax 


6. Ametallic element used in making 
found in all organic compounds 


7. Ametallic element with high 
melting point used for filaments of 
electric lamps 


Contributed by Mr Raashid Jamal, Bara Nana Sahab, Bazaria P.O. Dholpur (Raj)-328001 


8. A radioactive metallic element 
that is a source of nuclear energy 


9. Ametallic element occurring 
naturally in seawater and minerals 


10. An unreactive gaseous element 
that forms four fifths of the earth’s 


atmosphere 


11. Anon-metallic element used in 
match sticks, fertilizers etc. 


12. Lightest of elements, occurring 
in water and all organic compounds 


13. Non-metallic element superconductors 


14. Poisonous pale yellow gaseous 
element of the halogen group 


Solutions to the puzzles published in the July 2010 issue: 


PRIZE PUZZLE: 
Hidden Birds 


1. BIRDS: DOVE, OWL, GULL 
MAMMAL: DOG 

2.BIRDS: ADJUTANT, ROBIN, EGRET, HEN 
MAMMAL: HARE 

3.BIRDS: ADJUTANT, LARK, MYNA, CRANE, EGRET 
MAMMAL: CAMEL 

4.BIRDS: ADJUTANT, LARK, KITE, ADJUTANT, JAY, 


CRANE 
MAMMAL: JACKAL 


Instrument Puzzle 


HYGROSCOPE HYDROSCOPE 
QUADRANT PYROMETER 
BAROMETER COMMUTATOR 
ANEMOMETER SEXTANT 
TELESCOPE AMMETER 


Vertical: HYDROMETER 


Split & Scramble 
ASTRONOMY ACOUSTICS 
CHEMISTRY MECHANICS 


The names of the prizewinners based 
on a draw of lots from among the 
correct entries are: 


1. Parminder Sharma, 339/1B, Teliwara, Shahadara, 
Delhi-1 10032 


2. Abinash Chakra, At JNV, Hadagarh, PO Hadagarh, 
Via Anandpur-758023 


3. Shamaila Fatima Khan, H.No. 6-2-655, 
Nafees Mansion, Khairatabad, Hyderabad-500004 
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eestie Article 


Psychosis of 
Schizophrenia 
(Continued from pg 43) 


Risperidone, first released in 1994, 
is also a common atypical anti- 
psychotic drug used to treat 
schizophrenia. However, it induces 
weight gain and sexual dysfunction 
besides having other side effects 
common to most anti-psychotic drugs. 
Similarly, another atypical anti- 
psychotic drug, olanzapine is also 
associated with considerable weight 
gain and risk of metabolic syndrome. 

Studies have shown that a vast 
majority of schizophrenics use drugs, 
alcohol or tobacco, which is suggestive 
of the victim trying to cope with 
unpleasant states like depression, 
anxiety, boredom and loneliness. 
Substance abuse can make treatment 
for schizophrenia less effective. In fact, 
research has found increasing evidence 
of a link between marijuana and 
schizophrenia symptoms. Similarly, 
smoking tends to make anti-psychotic 
drugs less effective. 

Above all, vocational and social 
rehabilitation are very important for 
making schizophrenics lead a less 
traumatic life. Public education 
campaigns also assume great 
importance for reducing the burden of 
this disorder on human populations, 
as information about risk factors and 
early symptoms of this mental disorder 


World Mental Health Day 


On October 10 every year, World 
Mental Health Day is observed in 
more than 100 countries. Celebrated 
since 1992, this event is an initiative 
of the World Federation for Mental 
Health (WFMH) and is supported by 
the World Health Organization 
(WHO). Several activities organized 
at both regional and national level 
include educational lectures and 
various advocacy programmes to 
raise public awareness on mental 
health issues, besides investing in 
prevention and treatment services. The 
theme of this year’s World Mental 
Health Day is Mental Health and Long 
Term Illness: The Need for Continued 
and Integrated Care. 
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A delusion could also be 
a reflection of one’s 
mood like the grim 
thoughts of rejection 
by all while being in 
a state of 
depression or 
having strange 
manic thoughts like 
being the Prime Minister 
of the country. A 


schizophrenic may also strongly believe that he/she has 
special powers or abilities and is a famous personality. 


can help in timely treatment and social 
rehabilitation. 

Psychotherapy is personal 
counselling of the patient, aimed at 
increasing the sense of their own well 
being. This involves several 
relationship-building techniques like 
friendly communication and dialogue 
for bringing about behavioural change 
in the victims. Techniques like 
cognitive behavioural therapy and 
cognitive remediation help to treat 
psychotic symptoms, and improve 
social rehabilitation of schizophrenics. 


Positive Approach 

The World Health Organization 
(WHO) coordinated the International 
Study of Schizophrenia (ISoS) — a long- 
term follow-up study of 1633 
individuals diagnosed with 
schizophrenia around the world - and 
published the findings in 2001. The 
results shook the prevalent belief that 
schizophrenia is a chronic mental 
illness. Of the 75% who were available 
for follow-up, half had favourable 
outcome, and 16% had delayed 
recovery. It clearly came out that early 
social intervention was essential for 
improving patient condition. WHO 
studies have also shown that 
individuals diagnosed with 
schizophrenia have much better long- 
term treatment outcome in developing 
countries including India, Colombia 
and Nigeria than in developed 
countries that include USA, UK, Japan, 
and Russia. Scientists have learned a 
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lot about schizophrenia, but more 
research is needed to provide answers 
to many still unexplained facts. For 
this, more funding is needed to 
promote mental health research. 

Today, most psychiatrists agree 
that about one-third of schizophrenia 
cases are curable. A positive approach 
for integrating schizophrenics back 
into the web of society is the ‘family 
therapy’ where all the family members 
of an individual diagnosed with 
schizophrenia are appropriately 
informed about this mental illness and 
how a congenial family atmosphere 
can contribute towards better 
improvement in patient condition. 
Such advocacy efforts for educating 
families to improve patient care at 
home, through compassionate 
understanding of this mental disorder, 
can avoid unnecessary hospital visits 
and even reduce the drug dose of such 
patients. 

It ultimately rests with the ‘sane’ 
individuals of the family and society 
as a whole to remove the stigma 
associated with schizophrenia and 
accept their less fortunate brothers and 
sisters suffering from this disorder as 
an integral part of family/society, 
and provide them a supportive and 
tolerant environment that naturally 
draws such people back into the social 
network. 


Dr P. Cheena Chawla is Editor, CSIR News, 


NISCAIR. E-mail: cheenachawla94 @ yahoo.co.in; 
pcheena@ gmail.com 
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ILLS WINATI 


THE PHYSICS CLUB 


MODERN SCHOOL 


PARAKHAMBA ROAD 


ORE than 1500 school students came together 

at the Modern School, Barakhamba Road, New 

Delhi for two days of fun and frolic, and, of 

course, science — physics, to be more precise. 

The children were participating in the Third 
Annual Physics Symposium, called “Cyclotron 2010”, 
organised by Illuminati, the Physics Club of Modern School, 
Barakhamba Road. The event was organised on 30 and 31 
July 2010. 

The Illuminati Physics Club was founded in 2007 to 
promote interest in students for physics and to motivate 
them to ask questions, and share ideas and thoughts. This 
would motivate students to look at science from the point 
of view of a future research scientist. The Physics Club has 
been organizing Cyclotron, the Physics Symposium, for the 
past two years, to promote the development of scientific 
temper in young minds and to encourage budding physicists 
to ask questions and find answers to them through 
innovative and creative experiments. 

Every year the annual symposium has been witnessing 
marked growth in terms of the number of participants and 
the quality of the events. This year, “Cyclotron 2010”, put 
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together by students belonging of the Iluminati Physics 
Club, saw the participation of more than 60 schools and 
around 1500 students from Delhi and NCR. 

The competitive events at “Cyclotron 2010” aimed at 
exploiting the practical and logical skills of science 
students, who may turn out to be great scientists and 
researchers in the times to come. Students gathered at the 
physics fest challenged themselves at six competitive 
events. 

Robolympics was a robotics event where participants 
tested their skills in creating robots that were fast as well as 
strong. Be The Change was a challenging event requiring 
the participants to rack their brains to find innovative yet 
realistic solutions to absolutely real problems of modern 
day city life. At Whiz Quiz, quizzing wizards were on their 
toes, racing their minds to find answers to exciting questions 
on science. And at Junk Tech the students were required to 
design a mechanical device not longer than one meter to 
shoot a tennis ball in projectile motion for the maximum 
distance. 

The Surprise Event was a combination of four tasks 
assigned to students on the spot. These tasks ranged from 


Se Dr. Hukum Singh, in his address, 
vate congratulated the school on 
~<a hosting such a major event so 
successfully. His words proved to 
be a source of motivation and 


encouragement. 
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designing a mechanical pulley to lift weight to 
demonstrating the 
phenomenon of total 
internal reflection, 
and from showing 
the rotatory motion 
of a coil using 
m electrical energy to 
building a strong 
bridge using ice- 
cream sticks. And last 
but not the least was 
an event called Think 
it Over, which tested 
the participants’ 
linguistic skills and 
their understanding 


7 =e = of the basic concepts 
oN Wumnafi. of Physics. 
ILLUMINATE — jilumngl, oF 
THE PHY Stes CLUB Cyclotron 
2010” was 
MODERN SCHOOL inaugurated by Mr. 
BARAKHAMBA ROAD Prem Narayan 
STUDY Saxena, Deputy 
NALE @ PResenrs Secretary to the 
SaTataae y 


Minister of Home 
Affairs. The other 
guests of honour 


CYCLOTRON 2010 


INTER SCHOOL PHYSICS SYMPOSIUM 
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included Mr. Naresh Jain, Dr. Safman and Dr. Rajkumar. 
The rolling trophy was won by the Bal Bharti School, 
Pitampura with Amity, Noida being declared the runners 
up. The Prizes were distributed by the Chief Guest for the 
second day, Dr. Hukum Singh, Head of the Department of 
Science and Mathematics, National Council of Educational 
Research & Training (NCERT). Dr. Hukum Singh, in his 
address, congratulated the school on hosting such a major 
event so successfully. His words proved to be a source of 
motivation and encouragement. He said: “I see a future 
Nobel laureate in every student of today.” a 


Living Fossils 


Ant from Mars that 


Never Left Earth 


Martialis heureka is a new species 
of ant discovered in 2003 under leaf 
litter at the Empresa Brasileira de 
Pesquisa Agropecuaria in Manaus, Brazil by Christian 
Rabeling, University of Texas, USA. The name Martialis 
heuraka means “Eureka ant from Mars.” This 
bizarre-looking ant is a blind, subterranean 
predator; pale in colour, 2-3 mm long with 
large, tweezer-shaped jaws. 

Apparently, the renowned biologist 
Edward O. Wilson joked that the ant 
looked so strange it must come from 
Mars....hence the name Martialis. The term “heureka” 
means “|’ve found it.” The reference is to the way the single 
specimen was discovered after the first two were lost years ago. 
Actually, Manfred Verhaagh of the Staatliches Museum fur 
Naturkunde, Karlsruhe, Germany, first discovered two specimens 
in Manaus, Brazil in 2000. The specimen tubes dried up when 
shipped out for DNA analysis. The preserved ant specimens became 
brittle and crumbled when handled. Therefore, the exact 
taxonomical identity of the specimens could not be determined. 

Finding Martialis heureka was a stroke of incredible good 
luck since Christian Rabeling found just the one single ant walking 
about in the leaf litter. It was far away from its nest and other 
members of its clan. So, Scientists had very little biological material 
to work with. The phylogenetic position of Martialis heureka was 
inferred from nuclear genes, sequenced from a single leg. However, 
the dearth of biological material has not deterred the 
myrmecologists or Scientists who study ants. They have called it 
the “...living coelacanth of ants...” and not without reason. 


Many believe that attracted by the flowering 
plants, ants explored the surface 
environment only about 125 million years 


ago. 


“M. heureka itself appears to have evolved 50 million years 
ago,” said Manfred Verhaagh, “many of its characteristics — 
blindness, forcep-like flexible mandibles — appear to have been 
retained from that ancestral proto-ant.” 

The name Martialis heureka is well deserved. It belongs to 
the first new subfamily of living ants discovered since 1923. 
Analysis of its DNA has revealed that it is a new species and genus 
at the very base of the ant evolutionary tree. It is A member of the 
newly created Sub-family Martialinae — one of the most primitive 
Sub-families known: apparently one of the first Sub-families to 
split off from the main lineage, soon atter ants evolved from wasps 
more than 120 million years ago. Although not the direct ancestor 
of all living ants, Martialis heureka is a “sister” branch of the 
family tree that diverged early in the history of ants. It chose a life 
underground. Rabeling has speculated that there was little pressure 
for these ants to evolve much and so they have persisted in their 
current form...a characteristic shared with other living fossils 

Scientists thought that a primitive ant would resemble the 
wasp, live above the ground and have eyes like a wasp. Martialis 
turned out to be totally different. Rabeling says, “Based on our 
data and the fossil record, we assume that the ancestor of this ant 
was somewhat wasp-like, perhaps similar to the Cretaceous amber 
fossil Sohecomyrma, which is widely known as the evolutionary 
missing link between wasps and ants.” 

It was originally believed that, like wasps, the first ants dwelled 
on the surface. However, scientists are revising that view. Many 
believe that attracted by the flowering plants, ants explored the 
surface environment only about 125 million years ago. 

Christian Rabelin, Jeremy M. Brown and Manfred Verhaagh 
published a paper entitled Newly discovered sister lineage sheds 
light on early ant evolution, in the journal Proceedings of the 
National Academy of Sciences in 2008. 


Dr Sukanya Datta 
Scientist NISCAIR posted to Director General's Technical Cell, CSIR HQ 
Email: sukanya @csir.res.in 
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Leaps 


i. | Hazards 


Dangerous 


Deluge 


are common 

in the tropics, although they can 

occur anywhere in the world. 

Thunder and Cloudbursts 

usually occur together, although hail may 

or may not be present. Cloudbursts not only 

happen abruptly but are also highly 

unpredictable. The word “burst” has violent 

overtones so the associated rainfall would 

be expected to be of an extreme nature too. 

It is. It has been reported that the intensity 

of the rainfall may be so great that those 

caught in the onslaught may find it difficult 

to breathe! Cloudburst-associated rainfall 

does not usually last very long but it is 

capable of producing overwhelming 
consequences. 


Culprit Cloud 


The Cumulonimbus is a tall cloud that 
contains very high, unpredictable winds. 
Such clouds are associated with 
thunderstorms. Typically these are the 


Flash Water 
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clouds that are usually responsible for 
Cloudbursts. Most Cloudbursts occur in 
association with thunderstorms. In such type 
of storms there are strong uprushes of air. 
These updraftts are filled with turbulent wind 
pockets that shove the small raindrops 
around leading to collisions between 
raindrops. The collisions lead to 
conglomerations and large-sized drops are 
formed. The forceful upward rush of air also 
prevents the condensing raindrops from 
falling downwards. So instead of falling 
down to Earth the water droplets are pushed 
upwards till a large amount of water 
accumulates at a high level. Eventually all 
updrafts become weak and collapse. With 
nothing to push it up, the entire water falls 
down almost all at once. 


Characteristics 

Not only do the larger drops fall with a 
terminal velocity of around 12 km/h but 
also they have the added impetus of the 
downdraft speed, which can easily exceed 
80 km/h. The intensity of rainfall 
during a Cloudburst can be as much 
as 10.2 cm/h, with 1,220 drops falling 
per square metre at a velocity of up to 
7.9 metres/second. Just imagine the 
* impact of raindrops hitting the soil so 
hard. The mechanical action of rain is 
greatly increased by the force and 


10 


amount of rainfall. So a single Cloudburst 
can do far more damage than the same 
volume of rain falling as a gentle shower. 
The perilous nature of Cloudbursts is 
therefore because of these large raindrops 
falling as a torrent, at great speed over a 
small area. 


Consequences 

Cloudbursts cause flash floods. Flash floods 
in turn, uproot trees, trigger soil erosion, 
landslides and landslips leading to habitat 
destruction, and massive loss of property. 
Downstream, the floodwaters slow down 
and deposit large amounts of silt that may 
choke the mouth of water bodies and/or 
raise the riverbed. Other things being equal, 
the rapidity with which the rain sweeps away 
the soil depends upon the steepness of the 
slope. On hillsides, flash floods can be 
devastating. 


Compounding Consequences 

Cloudbursts are especially common in 
mountainous areas. It is believed that this 
is because the warm air currents of a 
thunderstorm tend to follow the upward 
slope of a mountain. The consequences of 
a Cloudburst in a mountainous area are 


pay ii 


damaged in 


heavy rain 


compounded because the falling water 
rushes down narrow gulleys/valleys. The 
enormous amount of rainfall often 
overwhelms the shallow hilly channels 
through which water flows and this leads to 
flash floods. 

Like the Cloudburst, the flash floods 
too are sudden, severe and short-lived. 
When a sudden surge of water flows down 
a narrow channel, its destructive powers 
are unleashed, sweeping away almost 
everything in its path. Areas with dry creeks/ 
gulches etc. are particularly vulnerable as 
these can quickly fill with water that sweep 
away people and animals caught unawares. 

In cities, flooding can transform roads 
into the waterways of Venice and make it 
impossible for people to walk. 


Casualties 

According to the US Geological Survey’s 
Natural Hazards Gateway, a flood resulting 
from a Cloudburst rises so quickly that it is 


described as a “wall of water.” It has peak 
duration of only a few minutes, followed by 
a rapid subsidence. One of the earliest 
recorded cloudbursts in USA (called a 
waterspout in those days) occurred in 
Golden Gate Gulch, on 14 July 1872. The 
“wall of water” was described as a 
“oerpendicular breast of 10 or 12 feet.” 

The force of the floodwater can be 
staggering. For example, a cloudburst flood 
on Kiowa Creek (USA) in May 1878 caused 
a standard-gauge locomotive to be washed 
away. Although search was mounted, the 
locomotive was never recovered. 

India is no stranger to this calamity. 
There have been many major Cloudbursts 
that have caused untold loss in recent times. 
In 2002, Cloudburst affected four villages 
and took the lives of at least 33 people in 
Uttarakhand. Perhaps many still remember 
the downpour in 2005 that completely 
paralysed Mumbai. That was a Cloudburst 
too. Reportedly, 950 mm of rainfall was 
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recorded over eight to ten hours. 

Newspaper reports of the 2007 
Cloudburst tragedy at Ghavni, Himachal 
Pradesh, record that a number of apple 
orchards, at least 15 houses, a primary 
health centre and a school building were 
washed away because of the Cloudburst. 
At least 52 people died. 

The landslide triggered by a 
Cloudburst on 8 August 2009 buried the 
two villages of Jhakhla and Lah 
(Uttarakhand) under rubble and claimed 43 
lives. This year, Kashmir, parts of 
Uttarakhand and Guwahati have already 
faced the wrath of hard rain and there is no 
guarantee that Cloudbursts will not strike 
again. 

And the latest in line was one that led 
to untold devastation in Leh recently. 


Dr Sukanya Datta 

Scientist NISCAIR posted to Director General's 
Technical Cell, CSIR HQ 

Email: sukanya @csir.res.in 
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lFun Quiz 


Know The Skylords ... 


AMITA KANAUJIA & SONIKA KUSHWAHA 


VULTURES ARE AN ECOLOGICALLY VITAL GROUP OF BIRDS THAT FACE A RANGE OF THREATS. POPULATIONS 
OF MANY SPECIES ARE UNDER PRESSURE AND SOME SPECIES ARE FACING EXTINCTION. THIS SPECIAL QUIZ 
HAS BEEN PREPARED ON THE OCCASION OF THE INTERNATIONAL VULTURE AWARENESS Day ON 
4 SEPTEMBER 2010. 


4. Which religious community depends on 
vultures for disposal of human corpses? 

a. Parsis b. Christians 

c. Sikhs d. None 


1. Which vulture 
species 
disappeared from 
the Indian skies i 
mid-90s upto the 
extent of 95- 


5. Gyps indicus is listed in 


98%? a. CITES Appendix II b. IUCN as Critically Endangered 
c. Both d. None 

a. Aegypius 

b. Gyps 


c. Cathardes 
d. Sarcogyps 


2. A group of vultures is called a , and when 

circling the air, a group of vultures is called a kettle. 6. Which vulture 

a. Venue b. Kettle ‘ feeds on nut of 

c. Circle d. Flock ' the Oil Palm 
besides feeding 


ae 2 


on meate 


- a. Gypohierax 
angolensis 
b. Gyps africanus 
c. G. coprotheres 
d. Gyps tenuirostris 


wi 
pt 


7 ail 7. Vulture decline is now being attributed to 
Je The scavenger that , 
takes a bath after each 


eee a. Diclofenac 
meal is 


b. Habitat destruction 
c. Decreased food availability 


a. Crows d. All 
baEagles—=s 
Vultures 
A : 8. First Vulture Breeding Centre in India is 
situated in 
: a. West Bengal b. Assam 
EE c. Haryana d. Madhya Pradesh 
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Fun Quiz 


9. First International Vulture Awareness Day ({IVAD) 
was celebrated on 


a. 1* June 2009 international 


b. 5% April 2009 
c. 16" October 2009 Low Vultu re 
d. 5" September 2009 aE Sept. 4, 2010 


10. Vultures are found on 
every continent except 
a. Antarctica and Oceania 

b. South America 

c. Africa 

d. Europe < 


11. Vulture that uses tools such as stones to 
break open Ostrich eggs is: 
a. Gyps tenuirostris 

c. Neophron percnopterus 


b. Gyps bengalensis 
d. Gypaetus barbatus 


12. Among the 

following, which # s 
one of the largest =4) @s 4 
vultures with a wings ; 
span of up to 3.2 m7 @ “7 


(10.5 ft): ¥; 


a. Andean Condor 
b. Long-billed vulturcjaey > 


c. Cinereous vulture = ™ z ; 
d. Bearded vulture on™ 
Wi 
’ x = 


13. New and old world vultures are amcng the 
world’s best examples of: 
a. Convergent Evolution __ b. Divergent Evolution 


c. Adaptive Evolution d. None 

14. Vultures receive mention in which scriptures 
a. Indian b. Egyptian 

c. Greeks d. All 


15. Vultures cool themselves by 
b. Urohydrosis 
d. Botha &b 


a. Taking a bath 
c. None 


16. Nesting sites of 
White-backed 
vultures are 


a. Large, tall trees 
b. Cliffs 

c. Old monuments 
d. All the above 


17. in India the number of species of vultures 
in the wild is 


a.15 lo), BD 
c.9 d.17 
18. Vultures 


may locate 
food through 


a. Sight 
b. Smell 
c. Both 

d. None 


19. Vultures mature 
at around the age 
of 

a. Five years 

b. Two years 

b. One year 

d. Three years 


20. Number of eggs laid by Gyps vultures in one 
breeding season: 


Gh 6) b. 4 
Cree, Geel 
ANSWERS: 
1l.b 2.a 
7.d B.c 
13.a 14.d 


19.4 20.d 


Contributed by Dr. Amita Kanaujia, 
(kanaujia.amita@gmail.com) and Ms 


Professor 
Kushwaha 


Associate 
Sonika 
(sonika.jhs @ gmail.com), Research Scholar, Department of Zoology, University 

of Lucknow, Lucknow-226001 
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What's New? 


TWENTY ONE — THE NEw WENDY 


There’s a new kid in town, his name is Twenty One, he is the latest 
generation of the humanoid robots from Japan. He is the 21st century 
version of WENDY (Waseda ENgineering Designed sYmbiont) hence | 
the name Twenty One. He is about 5 ft in height and weighs about 245 
lb. Equipped with 241 pressure-sensors in each silicon-wrapped hand, 
he is gentle enough to handle soft objects like bread and strong enough to 
support humans as they sit up and stand. Wouldn’t it be cool to have 
one of this in your house to do the laundry and clean the house? 


> VIOLIN PLAYING RoBOoT 


° 
e This violin-playing robot is capable of performing a variety of tasks 
® with its hands and arms. Its delicacy of movement is best demonstrated 
e bythe fact that it can play the violin. It can achieve vibrato on a violin 
e similar to that created by humans, enabling it to play all the classic 
® Christmas carols. The 1.5-metre tall violin-playing robot, equipped 
e™. ee : s 

e with a total of 17 joints in each of its hands and arms, uses precise 
e control and coordination to achieve human-like agility. It could also 
® be used to assist with domestic duties or nursing and medical care. 


Pet Rospot DINOSAUR: 


r : : 4 
. Robot dinosaur explores its environment on its own, 

u and interacts with you, but it also expresses emotions 
L ® based on its life experiences. Robot’s sophisticated 

= * sensory system enables him to see, sense, touch and 

u detect objects in order to move autonomously. This 

_ robotic dinosaur includes a colour camera with a white- 
= # light sensor to detect bright light from dark, see 

a colours, detect motion, track a moving object, and 

™ perceive objects in front of him. This unit also includes 
A binaural microphones on the left and right that 
mw give him stereophonic hearing, allowing him to 
= detect sound 
; direction and 
= loudness 

= through both 
B cars. An infrared 
m receiver and transmitter 
= allow it to identify, 

® communicate and interact 
» with one 


® another. 
= 


ofl 


Seeeoeeeeeeeeeaeeoeoeeeeoeoeeesee 
e ee 


INTELLIGENT 


COOCHCOHCHHOHHOC HOH OOCHCOOCOOC OOO OOOS 
Pe oe ee ee ee es ee es es es ee ee es 


BARTENDER ROBOT 


I We ‘\| have to admit that robots will become a huge part 
I of our life someday, and this new robot is here to prove 
it. This new robot is 125 cm tall and 
weights 45 kg. Besides, it comes 
with 28 joints, three wheels, 
integrated camera sensor, and 


i 

1 

I 

i ._ with WiFi compatibility. This 
i i 

: 

- 


HUMANOID 


LEGO has narrowed the gap 
between dream and reality. 
Now, you can build your 
own robot in different forms 
like scorpion, humanoid or 
even an alien life form. The brain 
of the ‘toy’ is a 32-bit command centre 

that can be programmed using a 

computer via USB or Bluetooth. The 
brain is nothing without its arms and legs. 
With a total of 519 specially selected 
elements and equipped model-specific 
building instructions, you can choose 

to build on different models. There are 

many robots that are available to the 
consumers but nothing compares to the 
tulfilment of a dream. 


=~ robot works like a 
bartender and it will pour 
and serve you your 
favorite drink. It looks 
interesting because it is 
the only robotic bartender 

in the world. It looks cool with its 
shades but it won’t be able to chat 
with you, at least not yet. 


To. SLL LS | 
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| CrossWord 


ACROSS 


1. A technique for separating compounds with small 
molecules from compounds with large molecules 
by selective diffusion through semi-permeable 
membrane (8) 


4. Agiant assembly of stars, gas and dust (6) 

7. To take food into the digestive tract (6) 
10. Abbreviation for honorary, honorable (3) 
11. Total amount resulting from addition of items (3) 


12. Short form for acquired immune deficiency 
syndrome (4) 


14. An electronic component (5) 
15. A Greek alphabet (3) 


16. To empty contents of stomach through the mouth 
(6) 


18. Symbol for Osmium (2) 

. Capacity to do work (6) 

21. Floating (6) 

23. Far away Xerox (3) 

25. Inert gas second only to lightness (2) 
26. Abbreviation for reverse osmosis (2) 


. An apparatus for producing a photographic image 
(6) 


. The locomotary organs of aquatic vertebrates (3) 


DOWN 


1. Termination of vital processes in the organisms (5) 
2. Second inner transition series (9) 


3. A wise person, especially an old man/an herb with 
grey green leaves that is used to flavour foods in 
cooking (4) 


4. The effect caused due to emission of gases like CO2, 
CH4 etc. (10) 


5. Acounting device used by ancient Greeks & Romans 
to represent numbers (6) 


6. The time measure that is the basis of the calendar 
(4) 


8. A thick soft partly liquid substance. (3) 


9. Branch of inflorescence of climbing plants coils 
around suitable support to elevate the climber (7) 
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12. Glows of light, hundreds of kilometres above earth's 
surface (6) 


13. The study of sound and how it travels (9) 
17. Sl unit of frequency (5) 


19. Implement for cutting furrows in the soil and turning 
it up (6) 


. Flocculent mass of fine particles (4) 
. Combined form dry (4) 
. Short for high fidelity (4) 


Contributed by Mrs. J. V. Bonde, Lecturer in Chemistry, 
Department of Chemistry 

(Email: jayashree.bonde@gmail.com), and 

Mrs. M. S. Chaudhari, H.O.D., Department of Zoology, Smt. 
PK. Kotecha Mahila Mahavidyalaya, 

Smruti Sadan, Jamner Road, Bhusawal, Dist. Jalgaon, 
Maharashtra- 42520] 


Answer to August 2010 Crossword 


